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1511. Apparatus for the Direct Bobiuntion: of Functions of Two 
Variables. L. Barbillion and M. Dugit. (Comptes Rendus, 171. 
pp. 389-392, Aug. 17, 1920.)—Instruments with two rectilinear needles, 
such as the Ferri¢-Carpentier wattmeters and frequency meters, provide 
a practical and convenient means, in certain particular cases, for the 
direct measurement of a quantity which is a function of two variables. 
The type of instrument dealt with in the present paper, instead of tising 
two rectilinear needles turning about different axes, employs either 
two curved needles‘ of a particular shape or one curved and one 
straight needle turning about a common axis. This results'in a con- 
siderable reduction in the parallax error. The rotation is limited to 
angles from 0° to 360°, and the curves (which are arcs of logarithmic 
spirals), for the curve and straight needle, as the case may be, are arranged 
so that there is only one point of intersection on the scale... Curved wires: 
have been found to give good results. Examples are given of the applica- 
tion of the instrument (i) for indicating the velocity relative to the air 


1512. Paris—Greenwich by Aeroplane. P., Ditisheim. 
(Comptes. Rendus, 171. pp. 296-298, Aug. 2, 1920.)—-The regular air- 
service between "Waddon and Bourget has been utilised for a determina- 
tion ofthe difference of longitude between Paris and Greenwich by 
transport. of chronometers. Twelve chronometers. were used, rated for 
‘43 days at the National Physical Laboratory, Teddington, as for Class A, 
the best obtaining the “ record ”’ figure of 96-9, the mean being 94-9. 
Then. followed a further 10 days’ trial in the horizontal position at a 
temperature of 18-7° with fixed-orientation, subsequently maintained as 
far as possible. Taken by autocar to Greenwich, they had a week's trial 
by. daily comparisons with chronograph. Special care was taken to keep 
them level during the air-trips between Waddon and Bourget, and the 
land’ journeys were all made by autocar. The mean of 61 operations 
comes out .9m. 20:947s. + 0:027s. The probable error is of the same’ 
ordér as those of ordinary telegraphic determinations. .The mean of the 
French and.British determinations made in 1902 was 9m. 20-952s., or 
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in general supersede this old transport method, but may not always be 
available. W. W. B. 


1513. Mathematical Examination of Methods of Determining Accuracy 
of an Observation by Mean Error and by Mean-Square Error. R.A. Fisher. 
(Roy. Astron. Soc., M.N. 80. pp. 758-770, June, ee’ .)—The result of 
detailed analysis confirms the usual assumption that the mean-square 
error method is mathematically more exact, the gerieral case yielding a 
preference of 14%. Certain classes of observation are, however, suggested 
wherein the mean error method is on the whole better. W. W. B. 


1514. Adjusiment of Observations. R. M. Stewart. (Phil. Mag. 
40. pp. 217-227, Aug., 1920.)—Criticises statements made in a previous 
paper by N. R. Campbell {see Abs, 485 (1920)] with regard to the advan- 
tages of the method of zero seen over the method of least squares for 
the adjustment of observations. The author points out that in many 
cases the method of least squares is misapplied, and he gives the general 
solution for all the cases considered by Campbell, including two specific 
examples. He agrees that a rigorous least-squares solution is sometimes 
very laborious, and that more approximate methods will often yield 
results sufficiently accurate for most purposes. 


1515. Permeability of Liquid Films to Gases. J.C. McLennan and 
W.W. Shaver. (Phil. Mag. 40. pp. 272-280, Sept., 1920.)—Describes 
experiments made by means of a Shakespear katharometer, on the perme- 
ability of soap-films maintained at constant thickness, The permeability 
for a thickness corrésponding to the red-green stage was found to be 
670 litres per sq. m. per day for helium, and 960 litres for hydrogen at 
20°C. The permeability for helium was about 70 % of that for hydrogen, 
practically the same proportion as for the permeabilities to these two 
gases of balloon fabric. The diffusion of hydrogen through water-films 
filling the interstices of a wet cotton fabric was found to be very low. 
A fabric which, when dry, permitted the passage of the gas so readily 
that no readings with the katharometer were possible, when wetted 
thoroughly did not allow a detectable diffusion of the gas even when the 

We 


1516. Permeability of Rubber to Gases. J. D. Edwards and S.F. 
Pickering. (Bureau of Standards, Bull. 16. pp. 327-362 (Sci. Papers, 
No. 387], 1920. Chem. and Met. Eng. 23. pp. 17-21, July 7, and pp. 71- 
75, July 14, 1920.)—Describes an investigation of the permeability of 
rubber to a number of different gases. It is found that the permeability 
of rubber compounds varies with the composition. Ageing, or over- 
vulcanisation is accompanied by a decrease in permeability. Rubber 
which shows a very low permeability for these reasons is, however, usually 
very much deteriorated and frequently brittle. The permeability to 
any gas is found to be directly proportional to its partial pressure, provided 
the total pressure is constant. The variation of permeability with total 
pressure depends on the thickness of the rubber and on the way in which 
it is supported. The permeability to hydrogen is inversely proportional 
to the thickness of the rubber, the specific permeability for this gas being, 
at 25° C,, and for vulcanised rubber similar to the grade known as dental 
dam, about 20 x ‘per’ minute. 
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with the age afd chemical characteristics of the rubber. ‘odd weal! 
ture coefficient of permeability is quite high, the permeability to hydrogen 
being about 22 times as great at 100° as at 0°C. The relative perme. 
ability of rubber to some common: gases is shown in the following table :— 


itu 
0-22 Carbon dioxide . 2:9 
0-45 Methyl chloride .. 18:5) 
Helium ......- 0- 65 Ethyl chloride 200.5. 


The permeability of rubber to smelaniet4 is approximately 50 times 
the permeability to hydrogen. W.T. W. 


1517. Regulation of Chronometers. J. Andrade. Rendus, 
171. pp. 458-461, Aug. 30, 1920.)—Discusses the use of a double spiral 


“1518. the Rigidity of Metals. A. Mallock. 
(Ray. Soc., Proc: 97. pp. 450-455, Aug. 8, 1920.)—Experiments eraiesd 
out with a special torsion’ balance with the object of investigating the 
effect of temperature on the rigidity of various metals gave no numerical 
results of sufficient accuracy, but the general conclusions as regards 
rigidity ‘agrée ‘with those previously derived from experiments on 
Young’s modulus [Abs. 666 (1919)}, and show that the more ‘infusible 
the metal the less is rigidity affected by change of temperature,. A.W. 


1519. Torsional Elasticity of Nichel Steel Containing a High Content 
of Chromium. P. Chevenard. (Comptes Rendus, 171: pp. 93-96, 
July 12, 1920.)—Three series of ferto-nickels have been examined con- 
taining respectively 5, 10, and 15 % Cr and, to render the alloys forgeable, 
up to 1:2 % Mn ‘in the 15 % Cr material. For the alloy with Ni 
and 10 % Cr the torsional modulus remains practically constant up to 
180° C., while the temperature coefficient of this modulus for the alloy 
with 85°6% Ni and 9-5 % Cr is almost constant up to nearly 350° C:, 
the value of y/o decreasing from 0-9 at 0° to about 0-89 at 300° C. 
In the region of 12% Cr the alloy possesses a perfectly constant 
elasticity over'a wide temperature interval. The anomalous dilatation 
of alloys with C is, as in the case of the pure Fe-Ni alloys, increased ae 
quenching and diminished by cold-working. As the Cr percentage rises 
so ‘does the temperature at Which a rapid falling off of the elasticity sets 
in. With 15 % Cr this temperature is above 405°C. F.C. T. 


Dalby. (Roy. Soc. Phil. Trans! 221. pp.’ 117-188, Sept. 29, 1920,)— 
Whet'iron’ or mild steel is Overstrained it-returns to the perfectly elastic 
state with remarkable rapidity by mere boiling in water. High-carbon 
and alloy"steéls not recover ‘either by resting for many months or 
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boiling. Reheating to 550°C. ca the entire recovery of. elastic 
properties of ani overstrained 3% Ni steel. The interruption of the. 
tensile test with the removal of the load results, if the metal has 
been stressed beyond the limits of proportionality, in an unpropor- 
tional skrinkage rather greater than the previous elastic extension. 
When the load is reapplied, extension is no longer proportional 
to the load, and a loop is formed in the stress-strain curve. If this 
process is continued, each successive loop is slightly greater than the 
preceding one. This applies to mild, high-carbon and alloy steels. In 
the case jof zinc, copper, and tin there is no true elastic limit, and on the 
removal of the load shrinkage proceeds for some time under zero load. 
The relatively slow rate of increase of the area of the loop in the case of 
copper is noteworthy. An aluminium alloy is of special interest in that: 
the diagrams show no looping. It appears as though the metal continually 
anneals itself as the plastic stretching proceeds at ordinary temperatures. 
The area of the loop appears to tend towards a max. value for each. 
material. In’iron and mild steels the time factor is of great importance, 
but the ‘harder steels are comparatively little affected. Even here, how-. 
ever, there appears to be a slight change proceeding during the first few 
prs rom after the removal of the load, after which further change is. 
egligible. When stressed under a constant load above the elastic limit. 
a series of loops can be produced which decrease at first and tend towards. 
a constant minimum value. That the limiting fatigue stress has for its. 
positive » svalue the stress equal to the limit of proportionality, is shown 
in the case of iron. , The average value of the limiting fatigue stress for- 
24,000,000 revs. is 11-75 tons per sq. in., while the limit of propor- 
tionality was 11-45 tons per sq, in. B, C..T. 


1521. Nwomber of Alternations in Fatigue Tests. K, A. Miillenhoff.. 
(Stahl u. Eisen, 40. pp. 91-92, Jan. 15, 1920. Rev. de Mét. 17. E. pp. 365— 
366, Aug., 1920.)—-It seems commonly to be assumed that the stress—strain 
curve would, with a certain stress, become asymptopic to the axis of 
alternations; but there is no proof for this assumption. The author. 
calls attention to an overlooked paper by O. H. Basquin, of Illinois Uni- 
versity, 1910. When the stress is plotted as ordinate against the number 
of alternations: required for fracture on a logarithmic scale, the curves 
are straight lines showing that stress o = C2", where + is the number of 
alternations. Basquin proved this by data for various steels and copper 
taken from Wo6hler, B. Baker, Reynolds, and Smith, etc. Further- 

aa 


1522. Aeroplane Metacenire. M. Panetti. (Accad. Sci. Torino; Atti, 
55. 11, 12, 13 and 14. pp. 361-365, 1919-1920.)—A discussion of the 
precise meaning to be attached to the term ‘‘ metacentre.”’ in the case of. 
an aeroplane in horizontal flight. It is pointed out that this point must. 
not be confused with the aerodynamic centre. J. W.T. W.. 


. 1523. A Dimensional System of Units with Non-Fractional Exponents. 
R. Ettenreich, (Phys. Zeits. 21. pp. 404-406, Aug. -1, 1920.)-—By- 
the introduction of the fundamental units of energy, quantity of electricity, 
and length in place of length, mass, and time, a dimensional system is. 
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the differerice between “the electrostatic and electromagnetic 

th agreement with the relativity theory, space and time, pi a and mass 
have equal dimensions, while vélocity appears to be dimensionless. , 
‘author proposes to détive "the units of this system from the universal 
constants ; warn of light, mass of the H-atom, electron, and operation 


wh: por 1920:}—Let U anid ‘T be the potential and Kinetic 
energies. The author ‘points out that the ‘problems ‘of 
dynamical trajectories; brachistochrones, and catendries, and also the 
paths of light, ‘according ‘to Fermat's principle, in an isotropic medi 
with’ a'varying refractive index, lead to'sets of Curves determined by 


expression of the form = minimum, where F is a function the 


Po 
coorditiates of position only, and ds is the ‘element of length. in the space 
considered,'so that each set forms what Painlevé calls a natural family, 
There will. "bé only one such family i in the optical case, but in the o 
three cases there will’ be 60! stich ‘families corresponding to all phe 
values of the energy constant. In’a system with n. degrees of freedom 
there will be # independent position Coordinates and where.T is 
the kinetic energy, 2T = 2 ds,/dt. /ax,/dt (i, k—=1, 2, ...n), where the a’s 
are functions of the » z's. "If the acting forees are conservative, there will 
exist a work function W(#j;°. 
that the trajectories will be given by 


wie} 


‘Taking Py and two points in a space'of dimensions 
may be. taken as the coordinates of pola in 


élement of atc Will be given by ds? = and “the problem 


is the arc element in a space of » dimensions, which may be of zero, con- 
stant, or variable curvature. The natural family then consists,of 
curves, one through each point in each direction... If W = 0, F.= constant, 


and! the probleth reduces to finding the curves for whic | ds = minimum, 


which evidently defines the geodesics. Now in 1869, E. Beltrami (Acad: 
Sci. Bologna, Ser. 2a. Vol. 8. p. 549] proved the following theorem, a 

tion of Gauss’s theorem for the geodesics on an ordinary surface: 
The oor geodesics which pass out normally from points of any hypersurface 
form a normal hypercongruence, i.e., one which admits oo! normal 
| aces, which ave the lock of equal arc lengths measured from anyone 
of the system \of hypersurfaces. In 1871, R. Lipschitz (Grelle, Vol: 74] 
obtained the corresponding theorem for the general problem of dynamics, 
the statement of which may be derived by replacing the words equal arc 
lengths in Beltrami’s theorem by equal values of / Fds, which is true for space 
of any dimensions or any curvature. Thomson and Tait had given this 
theorem for dynamical trajectories in a conservative force ‘in 
euclidean space of three dimensions im the: form :-—‘‘ If from all points 
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be projected with the proper velocities [so as to make the sum. of 
the kinetic and potential energies have a given value] in. the direction of 
the normals ; points which they reach with equal actions lie on a surface 
cutting the paths at right angles.” The oc! orthogonal surfaces appear as 
aces of equal action. A similar theorem may be stated using the 
language of brachistochrones, or of optical light-paths ; in these eyeen Sh 
oo! orthogonal surfaces appear as surfaces of equal time. The qu 
then arises whether the orthogonal property belongs exclusively to natural 
families of curves, and receives a complete, affirmative answer in the 
present paper, resulting in the theorem ; If a system of oc*—) curves in 
of » dimensions, euclidean or curved, is. such thatoo *~! curves of 
the system meet an arbitrary hypersurface orthogonally, and always 
form a normal hypercongruence, the system is| of the natural, type. 
This converse of the Lipschitz theorem was!proved for three-dimen- 
sional spaces of constant curvative by E. Kasner (Am. Math: Soc. 
Trans. 1l. pp. 121-140, 1910). The author Proves it (1) for a four- 
dimensional Euclidean space (2) for an m-dimensional Euclidean space, (3) 
for an ‘»-dimensional curved space. These steps are preceded by sections 
dealing with :—-Distance and angle in a space V,, ; a derivation of the differ- 
equations of the natural family of curves by the variational. method : 
a simple direct proof of thé Lipschitz theorem : the conditions for an 
hypercongruence : the analytic statement of the converse ow. r 


1525. Static Friction, w. B. Hardy, (Phil, Mag. 40: pp. 201- 
210, Aug., 1920.)—Section A ‘deals with the chemical constitution and 
lubrication of bismuth. The experiments described are a continuation 
of earlier work on the static friction of glass surfaces jAbs. 1142 (1919)}. 
A slider having a curved surface was applied to a plane surface, both 
slider and plate being of bismuth. This metal was chosen because it 
is highly crystalline, and at the same time takes a high degree of polish. 
It therefore offered unusual facilities for comparing the friction of the 
amorphous state of the metal found on a burnished face [see Abs. 1875 
(1904)), with that of the crystalline state. Profuse experimental details 
are giveri, and the test of surface cleanliness is defined in terms of static 
friction, namely’: that surfaces are clean when static frictién is a maxi- 
_ thom; i.e., where it reaches a certain amount, which is reduced by every 
substance applied to the surface. Many substances are neutral to glass 
in that they do not alter the static friction, but no substance neutral to 
bismuth was found. A few lubricants appear to abolish the static friction 
of bismuth altogether; ¢.g. ricinolic acid. Static friction is found to 
be a: function of the molecular weight of the lubricant, and in a simple 
chemical series of chain compounds such as fatty acids and alcohols or 
parafiins,.a good: lubricant will be found if we go high enough in the 
series. It is not a simple function, however, and the influence ‘of mole- 
cular weight is overshadowed by the influence of chemical constitution. | 
In some ‘chemical series the relation appeats to be a linear one; ¢ig., | 
aliphatic 


the paraffins and benzene hthalene-anthracene. In the 
alcohols’ and acids; the chain is weighted at one end with the —OH of 
-~-COOH ‘group, and the simple linear relation to molecular weight is dis- 
turbed thereby. The relation of lubricating qualities to viscosity broadly 
resembles that to molecular weight; but no fundamental relationship 
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cance, as indeed might be expected on the surface-energy theory of lubri-. 
cation. In. their. qualities as lubricants of bismuth, ring compounds. 
are the converse of chain compounds: thus the effect of a double-bonded 
atom is to decrease the lubricating value of the former, and to increase. 
that. of the latter. The more saturated cyclo-hexane and its derivative. 
are better lubricants than benzene. When ring and chain are joined as 
in butylxylene, the result is a better lubricant than either. When the 
atoms are disposed with complete symmetry about a carbon atom; the 
result is. a very (bad), lubricant ;. eg, ,COl, and C(CH,OH),. In. ring. 
compounds the replacement of .hydrogen decreases lubricating power, 
in the case of N, O, or —COOH, and increases it in the case of other 
groups in the erder CzH,; < CH, <.OH.. The. more simple a second 
substituted. group is the more: effective: it )is., The .esters occupy a 
quite unexpected position. ‘The simple aliphatic esters,are much worse 
lubricants than their related acids or alcohols, while the ring esters are; 
better, .Perhaps the most interesting substances: are. the hydroxy. acids,. 
with OH and COOH groups. This conjunction produces a remarkable 
increase in the lubricating power of a chain compound (¢g., a-lactic 
and ricinolic. acids), and almost destroys it for ring compounds (¢g,;; 
salicylic and benzylic acids), No ring compound is a. good lubricant, 
A table is given showing quantitative results for a large number of com- 
pounds. 

In 1903, Beilby described how, in the process of burnishing or polish- 
ing, the substance of the solid actually flows so as to cover the surface 
with a film of amorphous material. Section B of the paper deals with 
the influence of this Beilby, film on bismuth. 

Section C. considers the adsorption of lubricants. It has previously 
been shown that the capacity for decreasing friction is a function of the- 
- potential of the attractive forces between lubricant and solid integrated 
through the depth of the layer, whilst the stability of a layer of a given 
thickness is a function of .the differential. coefficients of the interfacial 
energy taken with reference to the thickness, The integral is the work done 
by the cohesive forces acting between lubricant and solid, when the layer 
of the former.is interposed between the faces.of the latter. This.is now 
expressed in terms of,a tension, and thereby becomes measurable if one 
solid face alone is considered. _ Direct evidence is given to show that the 
forces of attraction operate more strongly between a solid face’and a good 
lubricant than, between it and a bad one. The better lubricant is more 
strongly adsorbed by the solid face, a result used for removing olefines 
. from impure paraffin ; the better lubricants, namely, the olefines, being 


1526. Growth of Waves. A. Mallock. (Nature, 105. p. 777, Aug, 1 
1920.)—-There has always been some difficulty in accounting for the gro 
of waves, under the action of wind. The author believes that the true 
explanation is that the waves do not increase in Jength unless they, are 
ing.. Some rough observations have been made on a pond about 
1000 ft, Jong. It was found that in a. brisk breeze the waves, formed 
at the windward end showed as_ripples a few inches long, while at or near 
the leeward margin the wave-length was about two feet. _ If it is 
that the wave-length increased regularly, there. would be about a thoa- 
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to wave would be about one-thousandth of the mean wave-length. All 
the wavés from the least to the greatest were in'a breaking condition. 
The ripples did not show any foam at their crests, but it was clear from 
their shape that they were actually breaking. It is suggested that experi- 

Bi 


Diverging Boundaries. W. J. Harrison. Soci; Proc. 
19. pp. 307-312, ‘Febi, 1920,)—-Mathematical. ~ 

“98284 Pressure “Distribution oh the Head ofa Shell moving at High 
Velocities) L. Bairstow, R. H. Fowler, and D. R. Hartree. ; 
Soc., Proc. 97. pp. 202-218, May 1, 1920.)—A description of 
in which the fase is wed as a manometer to measure the prewore under 

529. Stability ‘of Rectilinear Vortices Fluid: 
“Datta. (Phil. Mag. 40. pp. 138-148, July, 1920.)--Mathematital treat- 
sment with four cases worked Out in illustration 6f the duthior’s procedure, 


1530. End Correction in delermination of Gas Viscosity by the Capitiary 
Tube, Method. W.J. Fisher. (Phys. Rev. 16. pp. 83-84, July, 1920.) 


1531. Gravitation and Relativity. C. W. Kanolt. (Frank. Inst, 
190. pp. 211-242, Aug., 1920.)—A condensed ‘general treatment of 
the as far as possible in non-mathematical language. 

L. H 

1532. R. W. G. Wyckoff. 
(Phys. Rev. 16. pp, 149-157, Aug., 1920.)—The crystal structure of sodium 
nitrate has been determined from a study of the Laue photographs ob- 
taine@ by passing X-rays through crystal sections. The method of inter- 
pretation is similar to that used by Nishikawa in studying spinel. ~~ 

The unit rhombohedron of sodium nitrate is a body-centred structure 
containing two molecules of NaNO s. The marshalling of the atoms in 
the crystal as a whole resembles that within @ crystal of sodium chloride 
with NOs groups replacing the chlorine atoms Nact: AUTHOR. 


1533. Atomic Structuvé and Crystal Symmetry. H. (Phys. 
Zeits. 21. pp. 281-288, June 1, 1920.)—In addition to the fact ‘that the 
intensity of reflection of X-rays at the network of planes in a crystal 
depends only on the number of electrons per unit area, but not on the 
orientation of the atoms, it must also be considered that the length of the 
side of the elementary cube of the “atom grating’’ is a whole-humber 
multiple of each ot the appertaining “‘ point gratirigs.”’ This latter condition 
is a conséquence of the resulting X-ray analysis of the crystal’ under 
observation. In view of these conditions the author makes the following 
from considerations of carbon atom 

no “ cylinder-symmetry,”’ atid therefore has ‘not plané Bohr-electron 
ring system. Also systéms with ctdssed eléctron' rings cannot be 


into harmony with the symmetry’ of thie diamond ; On the contraty, this 
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- is the case 'for the afratigement with tetrahedral symmetry of the electron 
orbits as stiggested by Landé:’ (2) The explanation’ given by Bragg 
for the hemihiedral structure of KCl, in which the atoms ‘do not lie exactly 
at the cornefs Of the cube or the face-centrés, but have positions somewhat 
displaced therefromh, follows from the completely deterniined arrangement 
for #2. (3) It is not possible to construct a KCl grating ‘with regular 
énantiomeorphous symmetty ‘for axial symmetrical atoms (plane 
models); if we retain the asstimption that no K- or Cl-atom can be pla 
in front Of another K- or Cl-atomi’ réspectively. (4) With Landé’s atom 
model the hemihedral structure of KCl can be explained by taking m= 2, 
if we assumé that the magnetic forces produced by the K-atom play,a 
part in determining the symmetry properties of. the crystal... (5), From. 
the holohedral structure of NaCl it follows on other grounds that these 
magnetic forces of the alkali-atoms in the vertical series of the. periodic 
system so inerease, that in Na they are hardly noticeable, whilst.in calcium 
they can exert.an influence on, the crystal. symmetry. 


"1534. Surface Tension and, Electric Conductivity at Extreme Temperatures. 
* M. Jaeger. (Engineering, 110, p. 437, Oct. 1, 1920. Paper read before 
the British Assoc, Aug., 1920.)—A summary of the author’s 
work at temperatures from —100° up to +1600° [Abs.. 829 (1919)). 
The conductivity-determinations have not been carried far yet owing 
to the difficulties of insulation at high temperatures. Some salts, 
including potassium tungstate and molybdate, gave straight lines 3 
to 1625,° indicating a simple of these salts. H. 


1535. Thickness of Stratified Films. Wells. (Engineering, 110. 
Pp. 383-384, Sept. 17, 1920. Paper read before the British Assoc,, Cardiff, 
Aug., 1920. )—Measurements were made on films of aqueous solutions 
of potassium oleate in various. concentrations, of.glycerin and of uranin, 

Films of these solutions appear in the first instance white, but in intense, 
agitation ; they develop coloured spots and fringes, bordered in irregular, 
fashion like the contour lines of maps ; then a few black spots of thinnest 
and most stable film appear and spread, leaving the other liquid in the 
shape of droplets and also in fibrous channels, in which a lively circulation 
continues, The thickness of the black film found by Wells for oleate 
and for glycerin is about 4x 10-7 cm.; with Perrin he regards the film 
as bimolecular, each layer of pure oleic acid having a thickness of about 
1-9 x 10-7 cm. (Perrin), whilst Langmuir considers the thinnest.films 
(oil films on water) as monomolecular and of thickness 2-3 x, 10-7 em, 

The oleates will spread on a water surface because they contain the active 
COOH group. which is soluble i in water and is characterised by a double 
bond, whilst the insoluble pure hydrocarbons do not spread. , A. W. 


. 1536. Surface Tension and Dielectric Constant. rT, Takeuchi. (Phys. 
Math. Soc. Japan, Proc, 2. pp. 192-194, Sept., 1920.)-Laplace’s classical 
work on surface tension did not introduce the law. of attraction between 
molecules, but later scientists ,haye attempted to deduce the exact law 
of molecular attraction.and the molecular constitution. of.the.free surface 
in their relation to. chemical affinity...No, consistent. results, however; 
have been obtained. To obtain,an idea of the nature of the attraction; 
a decision as. to its electrostatic or electromagnetic character is funda- 
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tional to the dielectric constant; be 
portional to the permeability and therefore directly .to the. dielectric. 
constant. The author has tabulated the values of the surface, tension 
and dielectric constant for infinitely great wave-length, for a number of 
substances, ¢.g., petroleum, carbon tetrachloride, benzene, etc., and infers, 
that the attraction. must be essentially electromagnetic for a: number 
of these.. The paper concludes with an approximate deduction ofthe 


1537. Viscosity of Colloidal Solutions. Bary. (Comptes Rendis, 
170. 1388-1390, June 7, 1920.)\—The viscosity of ‘liquids holding 
solid matter in suspension may be calculated by Einstein's formula, 
"1 = no(1'+ 2-59), in which 7 and %p are the viscosities of the suspension 
and pure ‘medium respectively, and » the volume of matter dispersed 
per unit volume. Experiment has shown that this formula is ‘applic- 
able when the dispersed substance has not absorbed ‘the liquid ‘of the 
medium, i.¢., when the volume r is the real volume of. the granules. 
On the other hand it is inapplicable to colloids which absorb liquid. The 
author proposes to utilise viscosity measurements for calculating the 
swelling of suspension colloids, instead of applying the above formula 
for viscosity determination. From the results obtained certain deductions 
are drawn as to the constitution of these suspensions. 

When unit volume of dry colloid swells by a volume a of liquid, 
=99(1 +), and Einstein’s formula becomes no[1 + + 
from which a = (7 — 1 — 2-5y9)/2*5vg when no is taken as unity. Conse- 
quently the coefficient of swelling may be calculated when the concen- 
tration and viscosity referred to the pure medium are known. The 
determination of a for such colloidal solutions as gelatin, night blue, and 
benzopurpurin in water, india-rubber in benzéne, and nitrocellulose ‘in 
acetone, shows the coefficient of swelling to diminish, on the one hand, 
with the age of the suspension, but within a limiting value, and on the 
other hand with the degree of dilution. For all these suspensions except 
gelatin, the swelling tends towards zero for infinite dilution, This result 
may be explained by the fact that thesé bodies which are highly poly- 
merised in the solid state, are associated ‘more and more with dilution, 
and tend to the simple molecular state as the concentration approaches 
zero. The case of gelatin is more complex, inasmuch as, contrary to the 
other colloids mentioned, it is not peptonised by water alone at o 
temperatures, but simply swells and is transformed into a jelly. The 
latter cannot be split up at ordinary temperatures into smaller granules, 
bat when treated with hot water becomes two products, a and B, which 
differ ‘in their ability to coagulate. The author has calculated the swell- 
ing which these bodies undergo in suspensions from viscosity data by 
Levités. He finds a to possess a value of 14 at 35° C.at the greater 
dilutions, anid ‘that this increases with concentration. “Gelatin B appears 
to possess’ a constant value of 7:5 whatever the concentration, and 
would seem to be a depolymerised product which contains a constant 
amount of ‘water of absorption or combination at 35°C. 
| Brom this preliminary study the author concludes that colloids which 
become suspensions in a medium without the aid of any other agent, : 
furnish liquids whose particles subside progressively with time to a degree 
dependent.on concentration and température The swelling tends towards 
zero for zero concentration. This résult’ isin accord with ultramicro- 
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scopic observations which | that the magnitude of the granules 
augments with concentra due to polymerisation, and so increases 
their colloidal properties. H. H. Ho. 


“1538. Mechanics of the Glacial Anticyclone illustvaied ‘by Experiment. 
W.H, Hobbs. (Nature, 105. pp. 644-645, July 22, 1920.)—The author 
holds that a domed surface of the ice is necessary for the development 
of the glacial anticyclone and the alternating calms and blizzards asso- 
ciated with it. Air in contact with the surface is cooled and removed 
to lower levels under the action of gravity and.a turther supply must 
be drawn down from higher levels to replace it. The note. describes 
apparatus in which this action is illustrated (1) by water flowing down 
the sides of a cooled copper dome immersed fn it, the motion of the water 
being made, visible. by initially colouring the surface layers, (2) by air 
flowing down a cooled metal dome, smoke being used to demonstrate 
the currents. The air descends under gravity and is therefore slow in 
starting, later attaining high velocities, but in Nature the motions are 


e 
atmosphere promotes the cooling of the air, and the blizzard, having 
developed gradually, is stopped somewhat suddenly, when the adiabatic 


1539. Relation between the Absorption of Solar Radiation by the Atmo- 
¢ and the Polarisation of Diffuse Sky Light. A. Boutaric. (J. de 
ue, 9 pp. 239-256, July, 1920.)—Finds that corresponding to an 

a corresponding decrease in the proportion of diffuse sky light polarised. 
The result is based on observations made at Montpellier on cloudless 
days, using the compensation pyrheliometer of K. Angstrém and a Geran 
polarimeter. Observations of humidity at the surface were also made 

on the same days. The portion of the sky chosen for the polarimetric 
observations, was that 90° from the sun in the same vertical circle, this 
being the region of max, polarisation. The result. was verified for 
observations (1) on the same day, comparing observations at times sym 
metrically placed with respect to noon; (2) on days close together, com- 
paring observations at the same hour of the day ; (3) on days belonging to 
different months, comparing observations at times.corresponding to an 
equal thickness of atmosphere. traversed by the solar radiation; (4) for 
corresponding days of different years, If on two occasions the conditions 
as to humidity are very different there may be an apparent exception, 
since this affects the observed intensity of radiation, but not the polarisa- 

.. Further, in (3) a small correction is necessary for the effect on 

the intensity of radiation of the varying distance of the earth from the 
sun. It is suggested that there is a relation appropriate to a given station 
and possibly the same for all stations of the same altitude, of the. form 
I = f(d,#, P,f), where I is the intensity of solar radiation received at 
the earth’s surface, d the distance of the sun from the earth, ¢ the thickness 
of atmosphere traversed by the solar radiation, P the polarisation, and f 
the vapour pressure in the air. ¢ and P are of greater importance than 
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blizzard isaccompanied by snow the latent heat released aids this effect. 4 
M. A. G. 
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experiment. 


1540. Potential Gradient and Thunderstorm A. Hoizel. 
(Ann. d Physik, 60.6, pp. 521-547, Nov. 27, 1919. Dissertation, Leipzig.) 
—-Records of potenitial gradient and thunderstorms at Leipzig are éxamined 
with a view to determining whether any useful warning of the approach 
or formation of a thunderstorm may be obtaihed from observations of 
potential gradient. . The records extend over the period Jan. 1913 to 
July 1914 inclusive. The first disturbance of the potential gradient, 
associated with 17 storms which passed ovér the station, preceded the 
first rain (taken as indicating the arrival of the storm) by periods ranging 
from 3 to 109 minutes and averaging 46 mins. In 6 cases the rate of 
travel of the storm was known, the average ‘being 33 kmi./hour, yielding 
an average distance at the timé of the first disturbance of the gradient, 
of 33 km. Of storms which passed at a distance from the station, some 
were associated with rain.at the station and others not. Of the former, 
the first disturbance of the gradient preceded'the rain by intervals et 
from 0 to 42 mins. From the forécasting point of view, however 
first disturbance of the gradient by a thunderstorm cannot be distin- 
guished from disturbances due to minor causes. The author goes on to 
consider the time at which the gradient has reached a certain value as 
a criterion Of the approach of a storm, and reaches the conclusion that 
it is within the bounds of possibility to receive a warning of half an hour 
to one hour by observations of the potential gradient considered in relation 
to its normal course: This warning will usually precede the first thunder 
heard. The instruments used at Leipzig are described, and the mean 
diurnal variation of potential gradient for each month and the seasonal 
variation for the period Jan. 1913 to July 1914, are included in the paper. 


1541. Temperature Cc. K. M. Douglas. 
(Nature, 105. p. 614; July 15, 1920.)—Five hundred observations of tem- 
perature and pressure made during aeroplane ascents in N.E. France 
in 1918-19 gave a correlation coefficient 0°73, and if seasonal variation 
is allowed for, a coefficient 0°69. ‘This last coefficient implies that 72% 
of the standard deviation is still unaccounted for. The partial correlation 
coefficient between temperature and southerly component of wind at 
10,000 ft. (allowing for the pressure) is 0°44, the southerly component 
thus accounting for 7%, of the total variations of temperature and 10 % 
of those’ independent of pressure. The effect of the westerly component 
is negligible. The author believes that a large proportion of the temperature 
variations depends upon the original polar or équatorial source of the 
air supply, but that this is not shown in the correlation with the south 
component of the wind velocity, since both polar and equatorial currents 
i follow curved paths. A paper on the subject is promised. M. A. G. 


"1542, Local Weather’ Conditions at Miudlion, Cornwall. L. 
Silvester. (Roy. Meteorolog. Soc., Quarterly J. 46. pp. 246-269 ; 
Disc.,' 269-270, July, 1920,)—Observations, instrumental and otherwise, 
made at the Air Station, Mullion, from about July 1916 to Oct. 1917 are 
discussed in very great detail. In the analysis of the anemobiagrams 
special attention is devoted to those features of importance to pilots 

VOL. 1920. 


—_ 
Ze 
+ 
‘ 


of lighter-than-air craft, the max, gust being considered, for example, 
rather than the mean velocity, Minimum . gustiness . is. found. for 
winds with a southerly component and maximum with a northerly. 
The relation between the surface and gradient wind is set out .for 
each wind) direction, and for morning, noon, and evening, Fog and 
mist are classified as (1) radiation fog, which occurs at all seasons but 
mainly in summer ; (2) sea fog, entirely restricted to summer months, 
and most frequent during May; (3) coast. mist and drizzle, occurring, 
with few exceptions, with winds having a southerly component and at 
all seasons. Conditions do not favour summer thunderstorms, though 
a thundery tendency is apt to develop with a shallow depression over 
the Bay of Biscay, or passing up the Channel. The winter type of thunder- 
storm, however, frequently passes. over the Station. A very complete 
table gives local signs of approaching depressions—for instance, unusual 
visibility, which as a rule precedes the first appearance of cirrus. 52% 
of depressions recorded were preceded by this phenomenon. Of the 
recorded cases of unusual visibility only 20 % were not followed, within 
48 hours,, by a wind exceeding 24 miles/hr., and only 16% were not 
followed by rain within the same period. Close observation of sunrise 
and sunset skies seem to indicate that brilliant skies are precursors of 
windy weather. The paper contains many more local details. 


M. A. G. 


1543. Practical Weather Forecasting. L. Dunoyer and G. Reboul, 
(Comptes Rendus, 170. pp. 1275-1277, May 25, 1920.)—-Various. rules, 
used during the war, for forecasting from 
been described, and the degree of success likely to be obtained by the 
use of each rule is discussed [see Abs. 997 (1919)]. . None. of these 
alone gives a ‘‘ coefficient of probability *’ above 0°7 or 0°8. A systematic 
method of applying the ensemble of rules to a particular chart is now 
outlined. The points shown on, the chart, ¢.g., barometric tendencies, 
force, and direction of surface and upper winds, temperatures, etc., to 
which the rules ate applicable, are tabulated together with the modifica- 
tion of the situation which is indicated by each. Concordant results 
may then be obtained by several different rules, and a forecast based on 
the table will not only have a greater likelihood of success than one 
based on a single rule, but in all cases an estimate of the probability of 
success of the forecast may be made, 


1544. Constant-Elevation Free-Balloon Flights-from Fort Omaha. C.L. 
Meisinger. (Monthly Weather Rev. 47; pp. 535-538, Aug., 1919.)— 
By means of two free-balloons from Fort Omaha, Nebr., sailing at constant 
elevations of 5000 and 10,000 ft. respectively, it was possible to deter- 
mine with fair accuracy the trajectory of an air particle in the given 
pressure distribution. The upper balloon was able to maintain its elevation 
‘much more ‘satisfactorily than the lower, because of its comparative 
freedom from the effects of the Ozark Mountains. A.comparison of the 
actual speeds of the balloons with the computed wind speed or gradient 
wind shows that the lower balloon, especially during the smoothness of 
the night, averaged within 0-5.m. per sec. of the computed speed. The 
paths of both balloons were practically the same, showing that the effect. 
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persisted to a considerable height. of the upper wee 
slightly greater than that of the’ lower. AUTHOR. 


1545. Convection Currents shy in-their Relation to 
Forms of Clouds! P.Ydrac. (Comptes Rendus, 171. pp. 42°44; July 5, 
1920.)\—In opposition to the atmosphéric wave theory of the cause of 
parallel cirrus bands, the author suggests that they may be due to vortices 
in the atmosphere with horizontal axes, arising out of the relative motion 
of adjacent layers of air of different temperature. This is based on a 
laboratory experiment, and admits of a test, for the experiment shows 
that the axes, and hence the cirrus bands, should be parallel to the 
relative velocity of the adjacent layers of air (or the vertical gradient 
of wind velocity), while the wave theory, on the other hand, demands 
that the bands of cloud should run perpendicular to this. Some obser- 
vational data are produced, which lend support to the author’s view as 
Opposed to that’ of wave motion. M. A. G. 


1546. Apparent of the they H. Dember and M. 
Uibe. (Sichs. Gesell. d. Wissenschaften, Leipzig, Ber. Vol. 69. July 31, 
1917. Ann. d. Physik, 61. 4 pp. Steves, Feb. 22, 1920. Abstract.) 
—Farther to Abs. 1147 (1918). 


1547. Clouds as seen from an Aeroplane. C. K. M. Douglas. (Roy. 
Meteorolog: Soc., Quarterly J. 46. PP. 234-242, July, 1920. SS pee 
with descriptive text. 


1548. J: CG: Shedd, (Monthly Weather 
Rev. 47. pp. 691-694, Oct., 1919. }\Photograptilc uctions of 200 
forms of crystal’ are included. a / L. H. W. 


- 1549. The Pigure of thé Earth. O. Zz. Bianco. (Accad. Sci. Torino, 
Atti, 55. pp. 118-181, 1919—1920.)—A useful critical résumé of the work 
of Airy, Darwifi, Hargrave, Bruns, Helmert, Clairaut, 
Callandreau, and Hamy. A.D. 


1550. High Rates of Ascot of; Pilot-Balloows, W. van 
(Nature, 105. pp. 485-486, June 17, 1920.)—-Wenger (Annalen der Hydro- 
gtaphie, 1917, Hamburg) suggests that high rates of ascent shown by 
pilot-balloons are not, as is commonly held,» mainly due to 
air currents, but that the influence of increased turbulence of the air 
preponderates in producing the effect, asserting that the rate of ascent 
depends on the condition of the air as to wind, friction, etc. The author, 
in three very complete sets of observations made at all times of the day 
and ‘night at Batavia; Bandung, and on a small coral islet in the Java 
A diagram, giving for different 
periods of the day the digression of the mean rate of ascent at heights 
below 3 km. from that at 3 or 4km., shows for Batavia and Bandung, 
where insolation is powerful, a large positive digression in the first km, 
during the day, greatest after noon, and absent at night. On the island, 
where insolation is negligible, no such digression is found at all. This 
might not at first sight appear inconsistent with Wenger’s view, but the 
rate of ascent is not found to depend on the wind velocity, and indeed 
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Further, the increase of turbulence due to insolation is expected to be 
greatest before noon, owing to increasing cloud later in the day ; the 
greatest digressions are, however, observed after noon. While both 
effects may be active, the author is led to regard the commoner view as 
tenable rather than Wenger's view. M. A. G. 

1551. Frequency of Fog in the Eastern Sahara. J. Titho. (Comiptes 
Rendus, 170. pp. 1435-1438, June 14, 1920.)—Fog, consisting of fine 
dust and associated with very low humidity, has been frequently observed 
by the author in various parts of Central Africa. At Borku meteorological 
observations were made thrice daily from May 1914 to April 1917, and 
a summary is given of the frequency of thick fog (visibility less than 
0-5km.) and medium fog (visibility less than 3km.). The greatest 
frequencies are found in the months from the winter solstice on to the 
summer solstice, Feb. leading with thick and medium fog together forming — 
19% of all observations. The months of greatest fog frequency are 
those when N.E. winds prevail. For thick and medium fog to form a 
wind speed of at least 8 to 10 m./sec. appears necessary. The height 
reached by the fog could not be measured, but exceeded 250 m. or 300 m. 
The danger to aerial navigation is pointed out. M. A. G. 


1552. Spectrophotometry of Skylight: D. Pacini. (Soc. Spettros. 
Ital, Mem. 8. pp. 65-79, July—Aug., 1920.)—Describes a prolonged 
spectrophotometric study of the light from the sky under various ¢ondi- 
tions, as seen from Sestola (1090 m. above sea-level): The observations 
were made with a photometer employing an acetylene flame as standard. 
Curves are given for the relative intensities throughout the visible spectrum 
for the light from the zenith and various parts of the sky, at different 
times of day from dawn onwards, and under conditions of cloudlessness, 
misty and dull. The light was found to be selective, having a decided 
preponderance of blue. It also appears that a very pronounced reduction 
vapour: J. W. T. W. 


1553. Solar Variation and Wether. C. G. Abbot. (Nature, 106, 
pp. 678-680, July 29,. 1920.)——Since J. Herschel, Pouillet, and Forbes, 
nearly a century ago, devised instruments for measuring the solar radia- 
tion, the accuracy of these determinations has increased to such an 
extent that those made with the Angstrom pyrheliometer can be relied 
upon. within 2%. The spectro-bolometer, invented by Langley forty 
years ago, has also become a reliable standard instrument, and a regular 
plan is now in use by which it will trace photographically an autographic 
solar-spectrum energy curve from 0:3 to 3:0, in ten minutes. On 
fine days such curves are obtained as the sun’s altitude increases from 
15° to. 60°, together with simultaneous pyrheliometer observations. 
From forty points on each of the energy curves, forty straight lines are 
obtained, whose intersections with the zero line corresponding to no- 
atmosphere give as many separate determinations of the solar constant. 
The extinction at different altitudes, i.¢., different thicknesses of atmo- 
sphere, follows the Bouguer-Lambert Law. Since 1905 such observations 
have been taken at Mount Wilson, and have been credited with 
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solar-constant values. Sudden changes have taken place at times, such 
as a drop of about 10 % at the end of March 1903, and another about 
July 1912. But there are also changes corresponding to the phase of 
the sun-spot period, as well as short period irregular oscillations. The 
author considers that these latter, sometimes reaching 10 %, are larger 
than the sun-spot variation oscillation, which only reaches 4%, He 
adduces evidence that the long-period changes are due to regular varia- 
tions in the sun’s surface temperature, while the others are due to changes 
of transparency in the outer layers, as evidenced by the varying contrast 
between the centre and the limb. Since 1918 observations have been 
made regularly at Calama, Chili, chosen on account of the almost complete 
absence of cloud, but only about three days out of four have been satis- 
factory. The variation shown there has been 7 %, though the probable 
error of a single observation is only 0°6%. Correlation has been found 
by Clayton between the variations of solar radiation and those of 
temperature at Buenos Aires, with a definite lag between the time-curves ; 
but the régime is different, as between winter and summer. This is 
attributed to the regular changes of position of atmospheric-action centres 
through the year. If this relation is maintained and confirmed, more 
solar observatories will be required so that no single day shall be missing, 
and then a complete forecast of changes of temperature and, it is also 
claimed, of precipitation will be available at least for certain regions. 
The..author estimates the probable cost of the scheme, . WW. B 


1554. The Path of a Ray of Light in the Gravitation Field of the Sun. 
G. B. Jeffery. (Phil. Mag. 40. pp. 327-329, Sept., 1920.)—Anderson 
has given [see Abs, 1049 (1920)) a modification of the usnal.theory of 
the motion of a planet under Einstein’s theory, from which he concludes 
that there should be no.advance in perihelion. ._The particular integral 
of Einstein’s contracted tensor equations for a particle of. mass m at 
rest at the origin of polar coordinates gives for the line element in 
plane. through the origin (1). .ds* — — y—ldr® — ydi®, where 
y = 1— 2m/r.. For the propagation of light we have ds = 0, which 
gives y~1(dr/dt)® + r?(d@at)? = y, so that for a ray of light making an 
angle y with the radius vector the velocity of propagation is v, where 
v = y(cos*X + y» sin®X)-*..(2). In order to avoid this dependence of 
the velocity of propagation upon the direction X, it is usual to write 
y <= 7, +m, and to interpret 7; as the actual measured radius vector. 
Then, neglecting the square of m/r, the velocity of propagation becomes 
1 — 2m/r;, and is imdependent of the direction. The problem thus 
becomes identical with that of the determination of the path of a ray 
of light in. a medium of variable refractive index u = 1 + 2m/r,. This 
leads to the conclusion that a ray of light passing at a.distance R from 
the sun would be deflected through an angle 4m/R. Einstein's equations 
of motion for a planet give d®u/d§? + u = m/h® + 3me..(3), where 
«= l/r and.’ .is a constant. If we write = 1/7, so that neglecting 
squares of m, « = %(1 — mu) and substitute in (3), it is readily seen 
that to the same degree of approximation the last term disappears, and 
we are left with the ordinary Newtonian equation giving no motion of © 
the perihelion.. This is Anderson’s result. It would seem, however, 
that criticism might be directed against the introduction of the coordinate 
r; anto the first problem rather than against its omission in the second. 
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‘Werived,’ ada” compared ‘with the’ differential equation of” planetaty orb 
The first tefin Oh the right-hand side ‘Uf (3) represents the ordinary Néew- 
tonian'“atttaction, and the second the small’Einstein correction, Equa- 
tion” (4) might then be interpreted by saying that a ray of light is not 
Subjected’ to’ the Newtonian attraction, but’ that the Einstein effect 
the ‘Sarhe as for a planet. The ‘advance of the perihelion ofa’ plaiiet 
and’ the déflection of 4 ray of light thus appear, according to this view, 
different manifestations of the same efféct. Solving (4) by successive 
oxithations, neglecting (mu)®, and ‘putting u'= 0, it is shown that 
the ray is deflected through a total angle 4m/R, which agrees with the 
usual theory. It appears that the deflection of a ray of light is the same 
whether we Tegard ¥ or 7, a8 thé actual measured distances, but that 


ih a Tervesttial Source. ‘A. Perot. (Comptes Rendus, 171. pp,. 229-232, 
July 26; 1920.)—This is an attempt to test Einstein’s theory ag to the 
difference indicated by actual measurements in the two cases, \ The 
author bas found previously fAbs. 988 (1920)] that the. terrestrial cyan 
band. is not independent of pressure. Similarly on the sun he finds on 
isolating a region of about’ ,',th of the solar disc, that if this includes a 
mass of fac the wave-length is too great, and if it contains a filament 
Sn ig Ca, the wave-length is too small, thus g Deslandres’ 
ws as to the vertical circulation. The author reason to. think 
current at mean latithde 46°. 
va terrestrial Source used was the ‘voltaic arc between carbon-poles 
at atmospheric pressure, the current being 10 amps, and the light viewed 
a direction normal to the arc, and a constant has been applied to 
reddes to the required low pressure. 
The regions studied were one central and the other four 
d W. respectively at a distance from the centre of the disc, equal to 
‘792 radius, Details are given of the procedure and resulting measure- 
ments. ‘The mean result is that the wave-length in the sun is 0-009 A. 
greater, or 0° 007 A. if descent. 
Thus Einstein's val value is between the two. 7 W.W W. B, 


1556: Interference’ Methods ih A. A. 
(Comptes Rendus, pp. 15-19, Jul 1920.)}—For thé measurement 
of such very small quantities as the ters of small asteroids and 
satellites, and the separation ‘Of very close binaries, beyond the resol 
power of telescopes, the method of intérference fringes has. been 
usé more or less since 1896. This method consists of using only the. parts 
of tp the objective at the ends of a diamieter, @ screen ‘with slits cov 
rest of the objective. The focal image consists of parallel bands, 
earest when the light source is a point. The author proposes to. use 
t definition found will indicate the direction perpendicular. to 
ans thé stars” “Tests ‘on Wave ook 
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;, Lick, Observatory, and the method has , been. 
in. Yerkes refractor and the 60-in. and 100-in.. reflectors at Mo 
“Wilson, and it was found that results of considerable value were obtains 
even when the “ seeing ” Conditions were too poor for, ordinary observa- 
tions, Satisfactory measures of Capella as a binary were made, and 
orbit elements deduced, With modifications involving the use of 
prisms the method can be applied to the determination of small parallaxes 
d proper motions, and latitude variation. The. degree of accuracy 
ndicated is yy, second of arc, with a base of 100 in, ; and preparations 
satisfactory, to extend to an even greater scale 


1557. Telescopic Images. R. Jarry-Desloges. “(Camptes Rendus, 
171. pp. 294-296, Aug. 2, 1920.)—The author has used telescopes of various 
apertures in several different places in France and Algeria during the 
last fifteen years, and now tabulates the quality of the seeing in various 
groups. (1) French stations, altitude less than 160m. (2) French 
stations, altitude at least 900 (3) Algerian high-level stations, | The 
scale of “ séeing” is from 0 1 ‘10 (0 being very bad), arid the groups 
are” classified according to steadiness of image, which.in Algiers, at any 
Stations and worse at others, On the whole the chances appear 
better in Algiers, ys ng gary 
Observations, and probably more still at, Laghouat. 


1558. An Annual Tern in ight ‘Ascension. R. M. ‘Stewart. 
J. 33. pp. 46-47, Aug. 341 .)}—Zimmer has recently (see Abs. 
401 asioi drawn attention to differences in clock ‘between 
morning and evening observations, suggesting parallax as the only yo 
rent explanation. The present paper se ray that any. parallax 
should vary in RA. with ‘the secant of the declination, which the observed 
effect does not.. A sintilar objection is made to Tucker’s suggestion of 
lateral refraction. Co-operation of different observatories Is ogy: 
to elucidate the problem and determine the law of dependence on 
’s hour-angle, on the latitude, and also possibly on the season Ae year 
the declination of the sun). W.8, 


1559. Origin of Heat of ‘Sun and Stars. 
170. pp. June 28, 1920.)—The difficulty of recon 
the age of the sun, as indicated by contraction, with the much greater. 
periods , demanded by geologists, appears to much the same extent in 
élation to the giant stars of low density, whose history, measured by 
mtraction, must be much shorter still. The author suggests an alter- 
native source of heat in collisions. Taking Eddington’s figures, surface 
temperature 6000°,. and internal mean temperature of the order of a 
Sate degrees, he finds that the heat generated by a collision is ample 


Ac, 1920. Mat, och. Naturvetenskap.. 1. Nature, 
59, P 9, 1920,  Abstract.)—The.author has studied the effective 
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to obtain am imflependent : determination. of absolute, magnitude 

using spectral lines; and thus supplying a check on Adams and..Joy's 
results. Stars whose effective wave-length exceeds 426 uu are giants, 
The effective temperature of the, solar,,photosphere diminishes ,from 
€200° at the centre to 5430° at, the, limb, this. being attributed >. the 
greater depth penetrated in the centre, 60 spectra of, stars of wn 
type arid:luminosity are given, with, curves connecting minimum, wa 
length with absolute magnitude for the various spectral types. , AD se 
region in Gepheus is then examined.in detail, including the d ger 
60 ‘and two other stars found to:be.dwaris, ‘Red, giants. et 
suggest a of #700 for the in 
direction. 


Gimetal Field: of the Sun. Seares.. 
tory) No. 556: 310-322, |Sept.,, 1920.)+-This. gives a complete acco 
the work done at Wilson. in following out the. effect of, Hale’s. 
covery of magnetic fields in sun-spots. . The proof.of.the, existence, o 
gefieral’ magnétic field im the. sun legs on the measurements 
‘(of ‘the order of one-thowsandth ofan A. unit) than.on the consistency of 
the inter-relations that appear. dispersion used, averages. 4:9.mm, 
the third-order spectrum being employed, with the 75-ft. 
describes, .the..method,..and the. elementary 
‘theory on which is then details observa- 
‘tions, aind the search for lines magnetically, affected. The selected. re 
“wag ‘45800-26000, .and, were 
‘emsure unbiased: measures, so that.mo, measurer. 
‘whether’ the photograph under.;the, micrometer, was direct.or, rey 
or to what region it» belonged, the, meagures being all strictly differential. 
‘Mis#’ Laéby only found 3 lines at all promising out of 30, and on a 
three a large amount of data was accumulated as the next step. The 
lines “are > 26612+139 ,0),, 15828-0907 (7,0), 898 
‘The measures cut ‘preponderantly | positive in, 
‘négative in the southern hemisphere; and they were,tevised by 
‘wave ‘plate, which confirmed their magnetio character. Next came the 
relation of field-strength to’ level, -simce, it .was. clear that, in. spots, the 
field fell*off rapidly with increasing level,...Fog,this purpose 10.Fe. lines, 
8 Cr, 5 V) anda single Ti line gave fairly, accordant results); and, 
were transMted into level by: tieans: of Mitchell's flash-spectrum measures. 
‘Again the results were ‘accordant; except.for V and Ti lines, a. 
‘difference between Fe and Cr now -disappearing. 28 lines .only 2 
‘remained seriously discordant; The shell imvolyed ig very thin, the change 
from 50 y'to 10'y only involving a/thickness of 200 km.. /Thus the general 
field shows much: more rapid change than that over, ig 
‘* ‘Phe next step was to locate the sun’s magnetic axis, an figures’ are 
given showing an inclination of about 6° to the sun’s rotation axis, and 
‘period of 44 days. Ina previous paper.fAbs. 1284 (1919)} had 
‘been fourid that the sah does not behave quite-as a uniformly magnetised 
“sphere, and the deviations were: next zones 10°. to, 45° 
aiid 10° to! 45% latitude show. considerable numerical accordance, 
but the intervening equatorial belt shows nearly double. the field-strength, 
‘Phe author then marshals ‘the internal evidence... 
VOL. XXII1.—A.— 1920. 
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‘Displacements ‘are’ reversed’ “by inverting! J-wave .plate or 

(2) Variation of displacement with latitude closely with 

for uniformly tagnetised sphere. 

displaced Yh stit-<pote show: sib displacement in. the 

that would vitiate the whole results. : 

axes of the sun. ~ 
factor is involved. 

(6) The ‘assumption ‘of a general field-strength \decreasing® with 
‘elevation removes a systematic difference between’ Fe and Cr, and is 
therefore ‘more’ satisfactory than 
whole is due. to systemiatic error. YY fi 

(hy of field-strength’ with latitude, 
be dué to systemiitic’ etror, ten: 
the‘actual valie’ of the ‘magnetic field, 

occur in pairs of opposite ‘polarities.. The preceding members: of such 
are of opposite’ polarities in the two hemispheres, and the entire system 
‘apparently’ reverses ‘With the beginning of! a new:-spot-cycle. The 
magneti¢ axes are early normal to’ the surface,iand' the intensity. of 
‘the field increases With the ‘area of the spot: The general field does not 
conform to this, so the porés cari hardly be called to account for it, Other 


Serious objections are stated, 
Ww, W.B. 


‘R. Jarry-Desloges. (Comptes .Rendus, 170.. pp. 1486-1488, June 21, 
-1920.)—At Sétif important changes have beem noted since the opposition 
of 1918. +A ‘large very dark patch in the region called Aeria, forming a 
‘sort of promontory connected with Syrtis Major; replaces.the light grey 
“*Astabore Fons,” on the maps, but whereas the ‘Fons’? was) faint, 
small, ‘and uiicertain, the new patch is dark, large, and conspicuous. 
Moreover, Schiaparelli's “‘ Nix Olimpica,"!’ measured in 1879, has reap- 
_peared; and has been re-measured as well as the whitish patch surrounding 
“tt, which extends principally to the south-east. After being. unseen since 
1879, the patch reappears, not in the Martianwinter, as in 1879, but in 
‘the summer, ‘wher!’ conditions of snow should be different... The author 
over a mountain range. WW. Be 

1563. Advance of ‘Pevihelion a Planet. (Phil. 
“Mag. 40. pp. 342-344, Sept.; 1920.)—Anderson’s. transformation [Abs. 
1049 (1920)) admittedly fails'to account for any advance of Mercury's 
perihelion, and thé present paper claims to: explain the failure, which is 
due, says the author; ‘to the neglect of the terms involving m*, which. is. 
‘tantamount to ignoring Einstein's: formula ‘Carrying the 
expreasions on to include ‘these equare terme, the 
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1564. Theory of Hyperion. J,. Woltjer, (Review, by A. G) D. 
Crommelin.- p. 1676, Juty: 28, 1920.)—The author carries 


impracticable 
by Newcomb. The period of Hyperion. is commnaihsnetits with, that “a 


of all types aré'said to! have practically the satne lumimosity, and motto 
vary in mass more than 3 to To reach the lowest type; Ma star should 
have at least 1/7 of the Sun's tass, ‘To reach the hottest type; B, a star 
should have at least twice tif sun’s mass, ‘The gredtest meed for 
measures of stellar diameters, and for this the interferometer method 
recently applied to Capella is promising, as it deals confidently with 
vy Of a second of arc, which is about the apparent diameter of Betelgeuse. 
On the question of the source of the radiation e¢nergy, the: author 
instanced Helmholtz’s contraction hypothesis, and drew attention! to. the 
enormous’ discrepaticies between the estimates of the earth's’ age by 
Cepheid variables suggest a much slower rate of dissipation: \ He thinks 
the contraction hypothesis must be shelved, and ‘that a new ‘source 
of energy will be found in ‘ sub-atomic ’’ energy. “If all elements consist 
of H-atoms bound by electrons, then He ‘for instance, 4 H-atomsiand 2 
electrons, having a mass slightly less than the 4 H-atoms, the loss. of 
I part in 120° must represent some transformation: Rutherford says 
électric energy, and since his laboratory experiments have succeeded:in 
pope Sees transformations, it is quite likely that in the sun and stars 

taking place on the large scale. author considers ithat 
even if'no more that 6'% of the original ‘star mass consisted ‘of H-atoms 
‘we shodld haveample heat liberated to ‘satisfy all the anomalies. |/Very 
accuraté mieasures of other atomic weights aré required to show 
1566, Difforéntial: E) A; Kreiken. 
(Observatory, No. 654: pp. 265-260, ‘July, 1920,)-The author makes‘ & 
compativon’ between different methods'in use at Groninge. 


‘GENERAL (PHYSICS. 623 
brokéti up into partial systems, giving inequalities proportional to sweces- 4 
sive powers of Titan's eccentricity. The author at present goes.no further 
: than the first power, but this gives a close approximation to:the observed 
i inequalities. | The resulting ratio of Titan’s mass to that of Satarn agrees 
fairly” Well: with ‘those found by Eichelberger and. Santer), and 
coefficient Of the large inequality depending dn Titan’s’ eccentricity,.is 
near to’ that found by Struve from observation,|.: Further stages,of . 
the work are to be hoped for. W. WaB, > 
1565 . Internal Constitution of the Stars, A. 8, Eddington. (Nature, 
106... pp214+20, Sept. .2,. 1920,.., Observatory, No, 341-358, 4 
: 1920. Paper read before the British Assoc., Cardiff, Aug.,, 1920. 
Engineering, 110. pp. 352-353, Sept. 10; 1920, _Abstract).--This, presi- 
dential address to Section! A is highly:speculative. It deals generally with | 
gaseous stars; and more particularly: with; ‘‘ .giants,’”’ on; the assumption 
that they are sufficiently rarefied for their material to behave as a perfect i 
gas. The author aims at probable values of the average molecular 
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(1) Plates taker st different’ epochs: meastred alternately,» with 
Repsold machine ; each ‘cbordinate of every stag |being measured to the 
fiearest division tine of the instrument, arranging, for the same division 
line Sted: Hor the ‘same star on photograph: 
(2) Stereétomparator:: 4 Rit 
together tn ‘the ‘measuring machine. oii? 
order 40) make the measures simultancous atid the takes 
over Method (1);méthod (2) was tried, but the Groningen stereocomparator 
‘was! not “satisfactory. The other ‘two methods,require plates, taken 
fifth method was devised. oc) 
Two plates are put together in the Repsold measuring machine, in 
‘Shitable ‘position with - film’ side wp. both cannot) te . -focus 
together, fodus' Oh éaéh in turn; having index on thé foctsing screw 
to thablé the thatige of quickly): oA discussion of results 
of the ‘method leads ‘the author'to state that no systemati¢ error is intro- 
duced, and thé ‘probable error is not appreciably increased. The plates 
ised were of plate glass)'so that the conclusions can only be. taken as 


tals ww 


Variations in Layers of. Stellay 
H.Desilandres., (Comptes Rendus, 171. pp. 451-456, Aug, 1920.)-— 
This és continuation ‘of previous work {see Abs, 1607 (1912)}..... The spec- 
tiumi-of:genetal.eunlight.ia obtained by using @ spectroscope without a 
lens. -The great»H and K dark lines show a. bright reversed, line, in the 
middle. » Using the, K alone,.three superposed rays; K;, Ke, Kg, indicate 
‘three layers in the.atmosphere; or including the surface also, four super- 
posed layers in the. solar spectrum, whose variations have been studied 
separately. The. author.cites. his own work in;this direction, leading to 
‘the conclusion: that the sun.is a bright-line,star.. Other bright-line, stars 
been classified and. work commenced on Arcturus before, the war. 
Thelight of the chromosphere has long been, attributed to,an_ electric 
origin and compared with atmospheric electricity on the earth. A radiation 
ftom the earth is, claimed, similar to y-rays but more penetrating, and 
another4rom the sun acting.on the exterior layers of the atmosphere. 

Sede A further point arose in comparison between the sun and Nova Aurige, 
throwing doubt on the weak points of the collision theory, The author 
‘thinks it more probable that a nova is a single body. and that.its apparent 
erage 

(Comptes Rendus,.171. pp, -392-395, Aug. 17, 19 
result of an attempt to determine numerically, the, values, or minimum 
values of these absorptive powers, The author chooses for argument the 
ratio ‘lof the Juminous radiation to the total radiation, and compares 
the'#fieotive temperatures of stars, when determined, with those of ideal 
“ black bodies.”” The value of the “argument” diminishes in passing 
the golar, type to. cooler stars. .In passing from class to 
B-atinereages on the whole, contrary to expectation. Thus solar type 


stars 
compared with hotter ones emit proportionately less light. and more 
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heat. The sun itself, on account of its atmosphere, radiates moré ‘thati 
ite effective temperature would indicate. This attiospheric’ absorption 
admitted ‘in! the cases of the sun and earth is thus assumed for'stars, dnd 
the statement is made:that on the whole the general absorptiori of stellar 
atmospheres decreases regularly in passing from’ solar stats to those of 
hotter type:: Particulars of a few stars are giver. ‘8 Persei) Algol, a Lyre, 
a Persei;.a Ursx Majoris, y Cygni, and Capella, and considerable deviations 
from ithe law are noted. The effective temperatures of these stars lave 


No. pp. 265-266, 1920.)— very 


1ebulz. ‘No simple. theory, will explain all ‘the different. appearances. 
“Wright's study of the spectra of planetary nebulz.and . their 
uclei_shows the latter to be closely connected with the Wolf-Rayet 
stars. The order ‘of evolution is still uncertain as. between .BPO and 
BOP, a8 the relative behaviour of different lines in the O-type and P-type 
witopes shows too many inconsistencies for either order to be definitely 
Dp. 489-492, June 17, 1920.)—This is a brief sketch by W. J. $ Lockyer 
of XIIL.of Publ..of Lick preceding, 
contains, six separate. contributions. 
Part. 1 Curtis. Desoription of 16, nebula and 
clusters, photographed, with the Crossley reflector, June 1898... these.762, 
513 are classed as,spiral, 56 diffuse, 36 globular, 24 sparse, 78 planetary, 
8 dark, and 47 unclassified. is, considered. that. 200,000 ta; 3,000,009 
is. found to be a relatively common feature, and reproductions of 
7, of them are given to show ”’ and. other. possible 
acculting matter, are. mentioned,. and. also the constant, radial. velocity 
own by. the Hand K lines in some spectroscopic: binaxies; which 
¢ interposition of a non-luminous calcium cloud. 
Part.8 (pp, 56-74). H..D. Curtis. Planetary, nebule.. All. those 
nebule north of 34° S. decl,, 78 ig number, are reproduced eitherin phote- 
graph.or drawing, and, the. brightness: standardised .by. comparison .of 
required exposure: with that of.a definite portion, of, the. Orion.mebule- 
He finds..the smallest, ones in,or near the Milky.Way, but)the large 
es on the. fairly uniformly distributed ,in the.sky, so. that if 
connected with thay fhe apes Re 
Part 4 W. Campbell, and. J,.H. Moore. 
waphic velocities of bright-line nebula. are. included, taken with, the 
Mills reflector. at, Santiago, Chile; since 
Adopting, a limiting diameter of for a custellar nebula, 31 
stellar.” nebuls give mean velocity 28 km, per.sec., and 65 non-stellar 
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least 19 indicated rotations:about axes roughly perpendiculat 


the great Magellanic cloud is suggested as affording an opportunity for 
detailed study as an example of such s 
Part 6 (pp. 191-268). W. H. Wright. ‘Spectr dof gaseous nébula and 
wave-lengths of nebular lines. (i) Measurement of wave-lengths and inten- 
sitiés of nebulat lines. (fi) Study of nébular nuclei,’ (iii) Distribution of 
nebular radiations throughout the nebulz. He says, “ There are at present 
two general conceptions as to the nature of stellar evolution, one of which 
assimes a falling temperature throughout the period of a star’s develop- 
mient; while the other predicates a rise to maximum and a subsequent 
decline ; both of these views assume a nebula as the primordial state. As 
these two hypotheses, the present obsérvations undou 
favour the first, since they add to the proof that the gaseous nebulz are 
associated only with the hot stars.” Comparison of photographs with 
Spectrographs taken without a slit gives valuable information as to the 
distribution: of different gases in the nebula. 
Spectrum of Nova Cygni. Berson! Rendus, 
171. pp. 469-471, Aug. 30, 1920. )—With the 2-prism spectrograph at 
Meudon, Burson examined the spéctrum with a dispersion giving 88 mm. 
between 1495 and 2387. It was of the usual type, with large double lines 
of H and Ca, the dark displaced strongly towards the viblet, and ‘the 
bright relatively displaced towards the réd. A comparison spectrum 6f 
Fe and Ti was used. “Figures are given for Aug. 26 and Aug. 27 of tlie 
H and K lines of'Ca and Hy, H,, and 4, of hydrogen. On the latter da 
a’ tentative identification of two lines is suggested with parhelium: Two 
absorption rays of Ca are also shown in the wide H and K lines, showing 
a different radial velocity. d’Azambuja. (Comptes Rendus, 171. pp.466- 
469, Aug. 30; 1020.)}—-Two prismatic cameras were employed at Meudon 
Observatory and details afe given, the comparison spectrum being 
obtained froma Cygni. The portion identified lies between 114861 and 
3060.. Numerous lines; showing on a fairly bright continuous spectrum, 
include: the H series from to Ho, beyond which as far as‘H, the nova 
and the comparison spectrum do not agree. Beyond 13650 is shown ony 
a@ continuous spectrum with a few faint and diffiise condensations 
table of wave-lengths is given with deduced radial velocities. No markéd 
difference is found from’ other nove. A. Fowler, W. J: S. Lockyer, 
W. F. Denning. (Nature, 106. pp. 32-33, Sept. 2, 1920.)—Fowler 
considers the star lias’ followéd the ‘normal bourse, except that the rise 
miay have been more prolonged and the decline’‘more rapid. On Aug. 22 
bright ‘lines \weré not: discérnible ‘with a small spectroscope ‘on 3-in. 
réfractér;' so maximum ‘had not been reathed then. On‘ Aug, 26, with 
10-in:' reflector of Penylan Obeervetory, Cardiff, magnitude’ was ‘about 


and bright lines well developed: Hy was’ tous ‘and ‘the four 
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+ 24:9. km,,and does not point to rotation as awhdles: from ont! 
Part 5, (pp. 185-190). ._R.. Wilson.|: Radial..velocity of greater 
Magellanic cloud,..From 17 planetary. nebula the,amthor derives a mean 
velocity of +276; or + 261 km.. correcting for solar motion»: This 
is much greater than that for other planetary nebule (Part:4), pointing 
to exceptional conditions, in the:cloud, whose spiral appearance is alsé 
Vv. 
19 
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22, to,,29, except 23rd. and,27th, when it was icloudy, as it 
also on Ang. 21 when the discovery was first published. '. Spectra 
g. 22 were of a-Cygni type, By. Aug. 24 star had brightened, lines 
| more.diffuse and broader, and an increasing number were shown 
iolet. On Aug, 25 magnitude abont the same, lines more 
t,ones more conspicuous... Aug. 26 reduced to 2-8 mag. 
in intensity and width, of bright lines made the dark H. lines 
ppear less broad... Aug. 28,.no great change except ‘that bright H lines 
show signs of doubling. This splitting up was still more prqpounced on 
Aug. 29. On‘all nights large radial velocity was indicated. 


on Aug: 26/27, and 29. On Aug. 26, during a short interval between 
clouds, the nova was compared: with Polaris, and ‘its inferred magnitude 
was 2-29; but clouds weaken the value of the result. On Aug. 28 and’29 
the comparison star was »y Cygni, and the resulting magnitudes were 
respectively 3-43\and 4-01 with probable error + 0-05: Adopting’ his 
own determination, 5620°, for the effective temperature of y Cygni, 
Nordmann infets an éfiective temperature’ for the nova’ of about 
6100" on »Aug.*:27,: and 7800° on Aug. 29. He considers these 
relatively low figures (far below those of hydrogen and helium stars) to 
contradict any theory of collision for the nova. He is ‘uncertain how to 


fn. Ang. 20. At Greenwich on Aug. 21 it was noted as of '3°6 magnitude, 
a pale yellow star with continuous spectrum and some bright lines. 
On Aug. 22°at Sidmouth} Lockyer noted an increase to 3rd magnitude, 
and a*spectrum: resembling a Cygni.’ On Aug: 26 Dyson and. Fowler, at 
Cardiff, noted that the magnitude which had reached a maximum of 2'on 
‘Aug. 26 had’ now ‘sunk to 
‘(Harvard Bull, 729. Nature, pr 91 
Sept::16, 1920. ‘Abstract.)}—R:A 19h. 56m. 2477s. N. Decl. 53° 24° 1-3” 
{epoch 1920-0) annual precession + 1-50s: +) 9-7". Plates taken 16 
years «ago ‘by M. Wolf show that the'star’ must then have been 
fainter than: 17 mag, Plates taken 12 years ago by Franklin Adams 
shew that it must then have been fainter than: 15 mag. 
iat Harvard 1920 Aug. 9 with 


1 


then have «been ‘fainter than. 9-5 mag. | 

in Sweden, took a photograph wing itvof 7th: anda’ Harvard 
‘plate of Aug: shows it 4-8 mag. Maximum occurred’ on Aug: 24, 
so the rise took more than a week, 
least 15 «magnitudes, as against 11 magnitudes for Nova Aquile of 1918. 


probably will not be visible to the naked eye much longer. WwW. WwW. B. : 
1572, Nova Cygni. ©.Nordmann. (Comptes Rendus, 171. pp.'492- 
494, Sept. 6, 1920.)—After unfavourable weather at maximum, observa- 4 
tions were obtained with the photometer at the Paris ‘Observatory 
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Spectrum Of ‘Nova Cygni 171. Cortie. (Nature, 106) p: 79, 
Sept. 16, 1920.)—-On Aug. 29 and 30 and Sept. 6 spectrograms were obtained 
at Stonyhurst'with the prismatic camefa. At first the prominént features 
were bright H bands, of'a width of about 20 ‘A. units and all dotible; also 
enhanced Fe dines 5316, and 4924, of Which only the last 
named showed on an ‘isochromatic: plate taken Sept. 6. Broad bands 
were shown between H, and H, and prominent lines béetweeti'H; atid Hy. 
Some of thees wersihientihiéd with: ‘The'K (Ga) batid wad donble atid 
extended ovér 15° A. ‘Uinits. Sept. 6; visual mugnittde’ below"5 and 
no obvious change was shown by’ Sept. 10)“when faint photograph 
"Be 4024 was also Still'shown: 


1573. Photometric Measures of of some Typieat. Spiral Nebula. 
J. H. Reynolds... (Roy. Astron; Sec;,; M,N; pp: 746-7653,. June, 1920.) 
~The, author, suggests seven. different classes: of spiral nebule >. (1) 
Consisting entirely of amorphous nebulosity, (2) showing incipient con- 
densation in outer whorls only, (3) condensation considerably advanced 
towards nucleus, (4) all condensed, except nucleus itself; hazy background, 
(5).condensation, more definite and background practically free from haze, 
(6) condensation only of intermediate portions between nucleus and outer 
whorls, (7) no definite nucleus at all. . The present paper deals with five 
nebule of classes (1), (5),.(6), and (7) respectively, curves of. light being 
shown for a section of-each through the:nucleus. The last one, N.G.C- 
4826, though classified as (6), may almost be included under Class (I). 
The curves -vary according to the plates used and. their: Lceewetcauna 
to. different parts of the:spectrum. 

nebulz.,.. The outer: regions ere: bluer than the nuclens, a: fact which is 
undoubted, but difficult to explain. The spirals may be incipient galaxies, 
but too little is known about the nature of nove in spirals as compared 
with galactic, nove. The. amorphous condensation is; probably not. a 
conglomeration of star discs;'' A few other generalisations: are suggésted, 
but the author's conclusion is: Cases: nebula 

pp. 17-24,; June 12, '1920.)--This extends the investigation: [Abs, 1074 
{1918)] which included only parallaxes by Adams and. joy, to all available 
‘Material, and is greatly concerned with systematic.corrections to different 
sets of parallax determinations in order to harmonise the various results. 
The spectroscopic parallaxes (Mt. Wilson) for the great: majority of stars 
yield, more ageurate data. than any others, but ‘this probable error is 
@ minimum,for zero” parallax. and increases: according:‘td formula 
+ (0-00381" + 0-0833’n), so. that for. 10th visual: magnitude 
Stars (mean, parallax 0-0034’), the probable érror’‘is of ‘the same 
order. as, the parallax ; and so the spectroscopic results for stars fainter 
than this cannot be expected to furnish reliable data.:: The probable 
error of,a parallax détermined,in this way seems to be independent 
of-th the numberof plates used, so that multiplication of plates is unneces- 
sary,. (‘The mean residuals grouped from M giant to M: dwarf: show:a 
systematic tendency, but the. error 
this of; doubtful reality. . OF 


(The. determinations! made by other methods “have: been treated 
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specially to make them more accordant, but they point to the: possible 
existence of terms depending on the right ascension ac, and even on 2a, 
which the spectroscopic determinations do not countenance, W. W. B. 


1575. Change of Period in Variebie Reiley No, 33 in Cluster M6; H.H. 
Turner. (Roy. Astron. Soc., M.N. 80, pp. 640-642, May, 1920.)—The 
author discusses, Barnard’s observations of this star, and concludes that 
the period changed abruptly hetwean 1903, and 1904, 
1915, and between 1918 and 1919 The change is: very small, but,seems 


& I 1 to 1918, 92h. 2m. i¢ 0776. ideo ts 


and’ forwaht stiggestion wKich' rings this star intd lihe With Other 
Variables in ‘which ‘he has ‘fotind petiodit Changes.” He points “ott that 
Barhard’s observations are probably corréct ‘to within } minute, or far 
thore accurate thah those of Tong-period variables as ordinarily ob: 


are’ Often in doubt to a couple of days, wheréas in ‘proportion to 


Barnard'y observations they should be certain within 24 hours. W. B. 


Nebula. A. Véronnet. Tho. yp. 1565-1567, ‘June 
(1920)} , the author 


28, 1920.)}—-Proceeding ‘with his analysis [see Abs. 
concludes that a solid central nucleus is Vibe iri the sun) as well as in 
the earth. He finds the fourth power of the temperature of formation 
proportidnal ‘tb the’ itiads ant Henstty df ‘the body arid- also ‘to’ the 
root of the density of the ‘nebula in whith'it'is condensed.“ Als 
for bodies formed from’ the same tlements, in the same medium and in 
game ‘period,’ temiperaturé' Of forifiation would 'bé ‘proportiotial ‘tothe 
fifth root’ 6f the ‘mass ‘or “tb ‘Square root of the’ ratiius, 
the case of Collisions. He ‘fitids ‘the ‘temperature of ‘forthdtion of the su 
to bé at lea8t equal to its present temperature and'thé max. value of the 


period of formation to be 200 million years, with an accuracy within 10 ; 
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(Phif. 89) pp. ‘96-154, *¥920. ‘Comm.’ No. 7? 


of an object’ in rélation to that of its background is 
io sigue relating sensibility of the eye to brightness-cont 
htness In the initial discussion it js assumed that brig nd-agbryed 
is of distance, but the veiling of interven 
ous haze,‘ etc., is next considered, This leads 
the apparatus for the measurement and specification visibility, in terms 
of the yeiling glare and the the background against which 
the object is viewed. The action of instrument is analogous to the 
production of a veiling screen consisting of material particles distribpted 


“1878. Liquid. Plane-Parallal Plate meter, HP. Waren. 
(Engineering, 110. p...383; Sept, 17,.1920, . Paper read before the British 
Assoc., Cardiff, 1920.)—-Instead of a, Lummer 


of fringes were obtained, the one displaced with respect to the other, due 
pac eg to the circumstance that the reflections from the upper sur- 

face (air-water) and the lower (water—mercury) did not take place under 
the same conditions. Hence a Lummer glass slab was placed on the 
mercury, and two distinct systems of fringes were observed, displaced 


sulting from the metallic reflection. A study was made of the phase 
differences between these two components, and it was shown that these 
phase differences, and the optical constants of the liquid and solid (mer- 
cury or silver on glass) film can be determined experimentally. Castor 
glycerin did not answer 
owing to its hygroscopic character A. W. 


_ 1579. Scattering of Light by Gases. I. Rayleigh. (Roy. Soc., Proc. 
97. pp. 435-450, Aug. 3, 1920.)—In gegrlier papers (Abs. 617 and 664 
(1918)} it was shown that the light scattered by gases free from dust 
was not perfectly polarised, but that a residual defect of polarisation 
remained, which was characteristic for each gas. The present paper gives 
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he need for an instrument for comparing the Valués of various method: 7 
of diminishing the -visibility of ships, as a precaution against submarine : 
attack. The eatlier part. of the paper deals ‘with ponsidera- 
in the foreground space. | bration curves are appended, he apparatus 
has also been applied to, determine increase or diminution in visibility 
V 
1 
vertical beam of light fell on a silvered mirror mounted obliquely in. the 
aS indicated. DOlariseda inciden ight, the One OF the 
vanished, according to the plane of polarisation, because each system 
belonged to one of the components of the elliptically polarised light re- 
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‘@ repetition of part of the éarlier work) using:a modified! 
and improve! dpparatus. A fall description is given of the apparatus 
used and of the methods of measurement. The most noteworthy feature 
is the’ means adopted for securing a black background. A straight tube, 
blacketied on thé inside, was used in the earliér work, but as no blackening 
material proved: satisfactory 4 curved ‘horn of green glass was: used: in. 
place of the straight tube. ‘This horn was covered) outside with: black 
paint wrapped in black cloth as an ‘additional: precaution: Any 
light ‘reflected into’the mouth 6f this horn was reflected: internally from 
side to side and was soon lost completely|)so that a black background was 
obtained ‘which gave to luminosity sufficient to produce the slightest 
photographic impression in an exposure of 24 hours or more withthe most 


shown in the following table 

‘ ogthop 


vii “M680: Light Seattering by Blue: Colour of the R. Ws 
Wood. (Phil: Magi: pp. 423-433, April, 1920;:)——(1) - The. intensity 
of the light scattered by a given thickness of dust-free air in a tube illu- 
minated by concefitrated sunlight, has) been compared photometrically 
with the ‘light of the sky, by redticing the intensity of the Jatter.until.a 
match was secured. The ratio of the two intensities was compared. with 
of the: incident light has: been éxamined and found to be not 
very different from the intensity scattered.in a perpendicular direction, 
It is theoretically twice as bright, but the conditions of the experiment 
did not permit of the determination of a difference of this amount. » This 
indicates that the'enormous increase in the intensity of. the sky. close 
to the sun's limb (over 20-fold) results from diffraction by: motes in the 
air/ and’ would be wholly absent if the atmosphere were perfectly clean. 
‘¢ (8) The scattering power of the air near the ground on the clearest 
Scattering of Light:iby Liquids, Hy Martin. 
(Joute. Phys. Chem. 24. pp. 478-492, June; 1920,)—-The methods employed 
to obtain dust-free liquids consisted of : (1) Distillation, water, for example, 
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being from one bulb of an exhausted glass apparatus composed. 
of: twoibulbs jdined) by a tube and cofidensed in the other bulb. The 
first distillates’are' shaken bick into:-the first \bulb.so.as to wash. back 
the dust; the éondenser bulb containing the condensate is finally, sealed 
off; Other distillation methods: were also Precipitation of 
gelatinous alumitiium, cadmium, or zine hydroxide in corked flasks 
allowing to settle, (3) Cataphoresis of water... ott 

found light, that. of short 
fal greater extent than that of ong! Some 
agreement is shown by the liquids examined with Rayleigh’s relationship, 
{a+ 4)2/n;. where is the refractive :index of the medium ani the 

Aliphatic scatter relatively. little light; and. ite 
derivatives decidedly more and chloronaphthalene still more; with 
certain exceptions the intensity of the scattered light increases with 
increasing molecular weight in one and the same class of compounds. 
For those liquitis which s¢atter very little light, this light is fairly com- 
pletely plane polarised, the polarisation decreasing in extent as the light- 
scattering power increases. scattered light is far less completely 
polarised by the liquid than by the corresponding gasj*but,/ Where the 
required data are at hand—for benzene, ether, and carbon disulphide— 
the order of the cofnpounds as regards this polarisation is thé’same for 
— phases. The poldrisation is very much less complete with any of 


the liquids studied than with a colloidal silica solution:!''')-« 

Evidence is adduced showing that the phenomena observed are due 
to scattering and not. to fluorescence, T. H. P. 


1582. of Molecular Impacts on Interferences with Ladge Path 
Difference. G.Gouy. (J. de Physique et le Radium, 1. pp. 3-11, Jan.- 
spectral ray not ashomogeneous: ray, ‘that isté 
a indefinite Of eqyaél vibrdtions:;;It differs’ this\ ideal 
in many respects, and to take account of this fact the following hypothesis 
ig ‘put forward: ‘the molecules actually produce regular vibrations, but 
the final‘result ig modified (1) by the:Doppler effect dué to the velocity 
of the molecules, and: (2) by the collisions which the molecules experience, 
amplitude. An examination of this theory is attempted by considering 
interferences with large’ path differences; and:iusing Michelson's results 
for the visibility of fringes. The results of the’ discussion ‘show: that. if 
the above hypothesis is to:account for the facts; it would: be necessary 
for the probability of an impact to be greater than’ that shown by -the 
kihetic theory in a’ ratio which varies from about’ 35:to 50 for Li; Na, Cd, 
and Zn; and for Cu, Mg, Ag, and Au, from 100:to 200, so fat as:can be 
judged.’ Similar conclusions are reached:whether. the: spectral. lines 
from Bunsen: flame {see Abs, 

a, Law ; (Manchester Lit. and Phil. Soc., Mem. 63. No. 4 [pp. 1-26], 
4978-1919. Published Aug. 16, 1920. }— Discusses the general characteris- 
tics of'the patterns obtained by superposing two half-tone plates of like 
type; at small arigles:' The cdses of! intaglio, 
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“ chessboard,” sereens.are discussed in details: In these)Cases it is shown 
that the coarse square framework which is seen is similar in-type to.that 
of. each ofthe constituent)sereens. Formule for,the! pitches of these 
frameworks.are deduced, and it is shown,that ifthe pitches of the con- 
stituent screens are in the ratio.of simple whole numbers, a coarse équare 
framework appears, whose pitch varies as cosec (0/2), and. thus: becomes 
infinite when @ tends to zero. In other cases it is shown that the pitch 
always. It.is shown thatthe. resultant. pattern aefjtwo 
intagie screens is not.the negative of the pattern produced by thenegatives 
is large are not dealt with, gin Wo 
entenk. 40, pp. 82-87,;,May.; 105-111, June, and pp. 199-136, 
July, 1920).-Fomms a a continuation of previous. work on, ;this subject 
(see Abs,.44 (1919)]. in which. the equations, previously: determined. are 
obtained by a simpler process of analysis. A table is given for the true 
and the projected angles of minimum for a 60°- when the 
ray lies in a plane making various angles with the princi plane of the 
prism, and the refractive index Ww. T. W. 


1585. Dichrolion- ip Fumes in 
the Electric Field: Procopiu, (Comptes*.Rendus, 170. pp. 1445- 
1447, June 14, -1920.)—-The doubl¢ refraction’ and” the ism of 
ammonium chloride. fumes in an electric field follow different time- 
courses, but for the potentials employed there is no tendency to saturation. 
The double refraction varies almost inverpely as the squate, and ‘the 
dichroism inversely as the cube, of the wave-length. It js probable 
that the dichroism does not arise from the different absorptions of the 
two rays traversing the ammonium chloride crystal, but rather from the 
T. H. P. 


1586. Experimental Verification. of Doppler-Fizeau Principle. 
H., Buisson and C, Fabry, (J. pp: 234-239; July, 
1920,)—A,, disc, of, white paper,,16 cm. diam.,-was'rapidly rotated /about 
ita vertical axis at a speed of about 200. turns ‘per second,» Points near 
the edge of,the.dise thus had a. velocity of abont/100 m.: per second: A 
Cooper Hewitt mercury, lamp, 4 the form of. a long. tube,..was) placed 
horizontally over a diameter, ofthe disc. Considering:points nean»the 
ends, of this diameter, each :reapives dight perpendicular dinegtiay 
of ,motion, and .will.emit light, identical with that of the lamp.) They 
thus, serve as luminous points with equal and opposite velocities of about 
100 m. per. sec., and an observer at a certain distance away in a direction 
perpendicular ;to the, diameter, looking: at the disco at, a,i\very oblique 
angle, will see it as an elongated ellipse. The Doppler-Fizeau effect 


effect was verified, using an étalov, with silvered plates, of 65 mm. thick- 
ness... The, order of interference}, with a.‘path difference of 130 mm. is 
about 240,000, and: in passing. from. one. edge tothe other the.change.ob- 
served.is about one-sixth of}a ring; which is quite-easy to detect visually. 
Photographs taken in suceession of the two. ends of the diameter, ‘with 


only, 5. seconds exposure, ‘The: 
VOL. XXIII1.—a.— 1920. A 


should. produce a small difference in. wave-length between the light from : 
one end of. the.major axis of the ellipse and that from the other;» This . 


in velocity was. 203m. per sec,.and the order Of interference for the violet 
radiation used was, with the path difference 6f 130° mmi., 298,900!’ The 
variation to be: observed should therefore be 0'200. Direct meéasuretient 
gave a value*0'206, which is rémarkably close to the theoretical value, 


(Optical Sot! of America, J.’ 4. pp. 218-223; July, 1920.)—After a general 
disctissiofi ‘of the’meéchanism of annealing, and its effect on the straining 
of( glass, the author describes a new method which ‘has been extensi 
used in America for the annealing of optical glasses. He first defines 
an annealed ‘glass ‘as one in which the optital path diferente as 
along the middle’of a slab is not greater than 5yy percm. The “ atineal- 
ing temperature is defined as the temperatire at h the strain’ is 
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mediately below the “annealing temperature’ for one minute. Tem- 

‘Changes below the annealing ranges do not readily affect the 
permanent strain:) Experiments made on the rate of release of strain 
at various temperatures showed that this process, at constant temperature, 
proceeds to the empirical relation 1/D,— 1/(D,)9 = At, where 
(Dao and D, are the birefringences originally and at the end of timte #, 
respectively, while A is a constant termed ‘the “annealing constant ”’ 
for a particular glass at a particular temperature @. The relation between 


of the musi practice, in which the giaks is heated to's tempers 
atiwhich-the strain disappears almost instantaneously, and is then 
slowly cooled to ordinary temperature, the method proposed in the 
present paper is’to heat the glass rapidly to the annealing temperature 
(which is below the highest temperature used in the old method), maintain 
it constantly at this temperature for about 3}-to 12 hours; arid then cool 
it ‘rapidly {in about 2 to 4 hours) to room temperature. Thé tate of cooling 
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plate’? cm. thick; 6 deg. per, hour for a, plate 4 cm. 
Except at ‘the start the rate of cooling is, doubled at. every. 20.deg 

in temperature. The temperature curve used in both methods is shown — 
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1888. Effect i Optical Glasses: G. Berndt. 
Instrumentenk. 40 ati; 
and pp. 70-75, April, 1920. etperiments on ‘the effect -of 
annealing or sudden cooling upon various kinds’ of optical glass as’regards 
strength in tension, or ‘bending, modiilus ‘of 
It was found that excessive strain uced a change of 
Ww. T. W. 
Poli. (Accad. Sci. Torino, Atti, 58. 7: ‘pp. 227-232, 1919¢1920.)—-Pro- 
poses a theory of the effect producéd on the velécity of light emitted»by 
@ source in motion and concludés that :" (1) if the ‘velocity 6f the source 
be #,.thevelocity of the light emitted + # cos a, if ‘@ is theangle 
the direction of motion ‘of the source and the diréctionof pro- 
pagation. of the light, whatever the ‘previous reflections or’ refractions’; 
and.(2) the velocity of the monochromatic light emitted ‘by the ‘sourte, 
in a médium of refractive index » moving with velocity v, is c/# -»'#¢os @ 
B — 4 cos a), where is the angle between the direction 
"1590, of Light in a Uniform 
Theory). R. Serini. (Accad. Lincei. Att) 28. pp: 178+188, 
A. uniform electromagnetic field is non-enclidéan: ‘The resultant ‘devia- 
tion of a ray of light is calculated. Ty 


170, pp. 1550-1554, June 28, 1920. author bere 
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Rev. 15. pp. 120-130, Feb., 1920. Abstract of paper’ read before 
the Am. Phys. Soc., Nov., 1919,)—Thresholds seem to appear generally 
when light energy is transformed into kinetic energy, of electrons or 
vice versa. It may be assumed that thermal energy of agitation and 


and that the entropy corresponding to the ‘intrinsic energy is a universal 
constant. The author deduces an’ expression ‘for’ the ‘calculation ‘of 


1593" Theory of Colow Vision. (Phil. Magi°38 
pp. 402-417, Sept., 1919. }—A further development ‘of the theory ane 
put forward by the author [Abs. 1032 (1916)], numerical’ examples 
given for the purpose of showing ‘that equally correct results are obtain- 


_ @ble-as on ‘the Young-Helmholtz theory. L. H. W. 
4694. Photoelectric _Photometers._. H. pton, (Am, [llum. 
Eng, Trans,;16. pp. 28-33, Feb, . 0, 1990,j— en light an 


alkali metal,electrons are thrown off. a p.d. is applied between an alkali 
metal, and. another, electrode, a current which is proportional to ‘the 
intensity of the incident light ensues. Such a cell may be applied for photo- 
metric measurements, but is subject to two serious difficulties: (q)' The 
very low..current, of the order of 10-1 .amp., necessitating thé of 
electrostatic methods, and (b) the fact that the cell is most sensitive — 
to’ blue;/and almost unaffected by red and yellow light. The author 
and to overcome the colour-difficulty by inserting suitable tinted 
in the path; of the light. For practical work potassium is the most ton- 
venient metal.to use; calcium and rubidium approach most ‘hearly thé 
sensibility curve of the eye to light of various colours, but melt’ too readily. 
Various precautions necessary in the.use of such cells are described, and it 
is claimed that: under favourable conditions the probable error of measure- 
ment. canbe. reduced below 1/10 of 1 %, Other deyices such as the 
1595. and. Colow. P.G. 
{Optical Soc. of America, J. 4. pp. 55-79, March, 1920.)—-The paper 
presents the conclusions of the Standards Committee on Visual Sensi- 
tometry, and summarises available knowledge on (1) Visibility | Tie 
tion, (2) Intensity and contrast sensibility, (3) Chromatic . 
(4). Rates of adaptation, and (5) Absolute sensibility. “A ‘table is pre- 
sented specifying the amount of radiant energy necessary to produce’a 
fixed sensation of brightness throughout the spectrum, based on a mechani- 
cal equivalent of 0.0015 watt per lumen for max. lumindsity at 556° pip. 
Curves show the distribytion of visibility in the spectrum for the normal 
dark-adapted,eye cone-vision ’’.and “ rod-vision Tables are ‘next 
presented illustrating colour-sensibility in terms of dominant hue, satura- 
VOL. XXIII.—a.— 1920. 
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also that for every degree of freedom there is a threshold in this energy, 
the entropy of the oscillators which leads directly to Planck’s law of 
radiation, 
V. 
192 
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tion, and intensity. Sensibility to intensity, as indicated by (1) least 
perceptible threshold, (2) least perceptible: contrast» in ‘brighttiess, and 
(3) an intensity just uncomfortably glaring, is next dealt with, and curves 
are given showing the relation of these three conditions to brightness 
of field. Rates of increase and decrease of sensibility whem an ¢ye” is 
suddenly -exposed to a given brightness, or the brightness: subsequently 
withdrawn, are also given. The influehce:of diameter of ;pupil on per- 
ceptible brightness (in lumens per mm.? at the retina per milliambert 
of field brightness) is next discussed. . Finally the report ‘presents’ séme 
data on the. minimum energy necessary to excite the sensation of light) 
"1596. Origin. of the Bands Ss. Bareatt. (Roy:! 
Proc.. 98.-pp. 40-49; Sept. 1, 1920,)—Observations have been: made of 
the spectra of the flames of a number of gases containing carbon; hydrogen, 
nitrogen, and oxygen. . The cyanogen bands are strongly developed in 
the coal-gas—nitrous oxide flame and are also given by the flames’ (i) éoal-: 
gas-air (+ ammonia, nitroethane or piperidene), (ii) 'CO-air and NWHyg 
(iti) (CN). and HCN-air, (iv) methylamine-air; and other nitrogenous 
organic substances... The bands are absent from the hydrogen-nitrous 
oxide flame: if all traces carbon are éxcluded, ‘and-are not foundsin 
(i) hydrocarbon—oxygen flames in general, (ii) ammonia-oxygen.”) The’ 
results show that thé presence of carbon is essential to the production ‘of 
the cyanogen bands. The appearance of the cyanogen bands is, ander 
appropriate. conditions, a more delicate test for carbon than that of any 
of the other bands associated with that element. On'the other hand, 
this spectrum is-not necessarily developed when both carbon and 
are present,. It is not found, for example, in the flame CO-oxides’ of 
nitrogen. (The conclusion of Grotrian and Rungé [Abs. 1528 (1914)), 
that the cyanogen spectrum is to be attributed to nitrogen, is shown to. 
rest on assumptions which are not confirmed by the results now obtained,’ 
The cyanogen spectrum provides a very delicate test for the presence of 
compounds of nitrogen admitted;in the form of a gas to hydrotarbon’ 
flames burning im air, since elementary nitrogen does not appear, tinder 
ordinary circumstances, to be effective in producing, cyanogen bands in 
such flames. The intensity of the cyanogen bands, when carbon com-’ 
pounds are admitted to the hydrogen-nitrous oxide flame, was not found 
1597; Balmer Series of L. Silberstein. (Roy. 
Proc; 98. pp. 1+12, Sept. 1, 1920.)—The object of this:paper is to apply 
the quantum theory of spectrum emission by atomic systems containing: 
an aspherical nucleus, given in a previous paper {Abs. 375:.(1920)], to! 
the Balmer series of hydrogen: Calculations based on the mostsdecent' 
measurements made by Cortis of the first six members of thd!Balinen 
series show that the hydrogen nucleus is oblate, the asphexidity @!being- 
given. by & (2Nch/e®)? .(A—B) = + 9-007 x10 pcdwheres 
Bohr value of the Rydberg constant, c the velocity of lighty ang:e;the 
From this result approximate calculation gives! 
for (A—B), the difference of the principal momedts ofthe: 
hydrogen’ ancleus; the value + 27 weil 
the nucleus to be a homogeneous fotational ellipsoidoofskxes 24, 2b, the! 
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former being the axis’ of symmetry, further calculation gives the result 
b> Fornvule are derived for the fine structure of Hj 
and Hy» For H, fifteen components aré‘calculated, which are arranged 
im three groups of fottr each (the lines in each’ group: being extremely close 
together), and: thres*single lines. Further experimental work will be 


3 
rye “4598. Origin. of Spec (Ra 110: 908-069; 1%; 
1920. Discussion before the British’ Assoc), “Cardiff, Aug:, 1920, )— 


of lines by their different electrical, magnetic, and other properties, and _ 
formule. have ‘beenfound for the various series by Balmer, 'Paschen, 
Ritz, Rydberg, Hicks, and others. Four chief series are now distinguished : 
the principal P; the diffuse D, and sharp S series, and the fundamental 
(Bergmann) series: Combination series 2P<~ 3S, are also recog- 
nised. The lines:imay be single (then marked P, D;'S, F) or doublets 
or triplets. (marked d,s; f.) All the seriés are inter-related, S more to 
PB, F more.to D. ).The separation in doublets ‘is constant in the D and S, 
but-decreasing in the P.and F series as the limit in the ultra-violet is 
approached,, where ‘all the lines become crowded. «-For the same group of 
elements, the separation between the components of a doublet is pro- 
portional to: theisquare of the atomic weight,-and hence increases, ¢.z., 
in, the order: Mg, Ca, Ba,Sr. The satellites further complicate spectra ; 


while others dropped out. To account for these Bohr had replaced Rydberg’s 
constant N by Ny = 2*N, and we might have to go further and introduce 
Ng = 32N, the multiples of N being connected with the multiple charges 
on the particles; Concluding, Fowler remarked that many spectra do 
not show any regularity so far; also none of the formule is-absolutely 
accurate except those for the Balmer series‘of hydrogen and the enhanced 
(Fowler) series of helium. .But the chief thing to explain is why the 
wave; mumber always comes out as a difference of two terms, one of 
which is. the limit: of the series (which generally appeafs asa termi of 
anotherseries);and the other function of N. J. W. Nicholson, dealing 
with the theory, said that the chief difficulty even with a theory like 
Bohr’s was the lack of definiteness of the dimensions of the atom as 
regards the radii of the eléctron orbits. Bohr, moreover, could not explain 
the endless. numbers of lines of Hicks and others; and the observations. 
agree with » where theory agrees with y2, But Bohr’s atom has accounted 
for many! pectiiarities in the spectra of hydrogen and helium, and» his. 


showihow-: the quantum ‘relation! to’ spectts; and how 
he has explained the‘discrepancy which arises from the fact that 2 nucleus. 
Cafrying several charges, in equilibrium with all its electrons, would not 
be in,equilibrium when one of them was expelled, the whole then forming 
@ system rotating about a common centre. Paschen’ has shown that. 
the satellites become more complex with increasing atomic weight, ‘which 
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necessary to. whether ‘this agrees with actual facts: Simi- 

laxly, six'components are found for Hy. | A. W. 

had fo explain. Different series of lines can be sorted out of the miiltitude 

in, the series of Cathe triplet is well defined; in the D series’ the chief V 
member is slightly shifted, the satellite occupying the normal position. 19 
In the enhanced lines of spark spectra some new lines appeared intensified 
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remains constant. Epstein has accounted :for the Starkeffect on thie 
quantum theory, and Stark himself has verified some of Epstein’s further 
conclusions. . But we do not understand as yet why certain comiponents 
fluctuate in intensity, and so far the’ mathematica) difficulties of  quan- 
tising’’ the spectrum are too great.. W. Hy Bragg. considered the 
hypothesis (of Kosselb and Lewis) of regarding the electrons as grouped 
in stationary positions as being more acceptable to chemists; and ‘as 
yp pentane phoney and he indicated the bearing of this hypothesis 
on spectroscopy. A. E. Oxley: referred to the ‘magnetic propérties of 
hydrogen and helium. “The hydrogen atdém should’ be: paramageetic, 
and Hatfield had found that Mn fused in» a hydrogen atmosphere 
‘was paramagnetic. . But the hydrogen molecule, which on’ Bohr’s theory 
might be represented as consisting of two nuclei with two electrons rotating 
ina vertical plane between the two, should also be pardmagnetic, whilst 
Onnes found liquid hydrogen diamagnetic. It was ‘similar ‘with helium. 
Bohr’s model could not be accepted; whilst Bragg’s:theory accounted 
for the magnetic properties and also for the » instead of ¥*; “Nicholson 
replied to this objection that the orbit of the hydrogen electrons need ‘not 
be circular ; 
describe contracted paths 


M.Weth. (Ann. d. Physik, 62. 7. pp. 589-602, Aug. 4,°1920. Dissertation, 
Greifswald.)—Investigation of the light emission by ‘the ‘slow 
large. plate ‘for kathéde furnished information with’ reference 
carriers for the spectra of hydrogen. A 
this work, generally consisting of a copper wire, about 1°6°mm, ‘thick, 
fused into glass tubing so as to have merely the'end of the ‘wire free: 

investigation of the‘ discharge “established Stark’s 
theory relating thereto, in particular showing the existence of the canal 
rays by means of their Doppler-effect. 
was Observed with great. intensity. ' The results,’ together with 
observations made by Dempster, show that the Balmer 


if 


1600. Extension of the Buhiner Serius; 
R.W. Wood. (Roy. Soc.; Proc. 97: pp?455- 
470, Aug.’3, 1920,)—The difficulty of observing ‘the lines of ‘the Balmer 
series of hydrogen beyond the 12th member ‘is‘due to the fact that the 
lines are so faint that, under ordinary conditions in vacuum tubes) ‘they | 
are completely masked by the continuous background and by the numerous 
linés of thé secondary spectrum. By using a new type of: very long 
vacuum tube! the author has beef able ‘to eliminate almost’ completely 
both the continuows background and ‘the secondary spectrum > lines; 
so that photographs of the Balmer series as far as the 20th line, the 
intensity of which is probably less’ than onemillionth that° of were 
-obtained with’ an exposure of only half an hour in the third-order‘spectrum. 
‘The tube used had a central straight portion about 40 cm. long, which is 
used in the end-on position. At the ends of the’ straight portion were 
right-angled bends which are about 80 cm. from the'two electrodes.’ *Th8 
bore was about 7mm. The precise form of the tube is immaterial) ‘the 
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ppearance of the tube was remarkable, the colour 
béing. bluish-white to a distance of about 50 cm. from 
electrode; while the central portion gave a most intense purple 
is central portion gave @ very faint secondary spectrum, having, 
conditions, an intensity, about. 1/40th that found with 


been, photographed... Unless the pressure is right, it is difficult 
d the 16th line. The correct pressure is such as to give a 


spectrum and the enhancement of the secondary spectrum. A table-is 


1601.. Dissociation and Fluorescence of Iodine Vapour. St, Landau 
and E, Stenz.. (Phil. Mag. 40. pp. 189-197, Aug., 1920.)—R. W. Wood's: 
researches on the fluorescence of the vapours of sodium, mercury, and 
iodine are ‘well known. The most complicated relations were found in. 


spectra, belongs to. the atom or tothe molecule. Experiments are 
described which show that rise of temperature does not produce so much. 
VOL. XXIII.—a.— 1920. 


Crookes’ dark space of about 6mm. If the:pressure is gradually raised, 

the higher members disappear in succession, as they should on Bohr’s 

theory. If the pressure is lowered, they also disappear, though in this 

case their disappearance seems to be due to a development of a continuous : 

given of wave-length measurements for the 12th to the 20th line, with 

Dyson’s valaes for solar hydrogen for comparison. No attempt was 

made to secure great accuracy; ‘this will be carried out later. . Intensity | 

measurements showed that in the region between the 6th line and the 

l4th line each line was very nearly. twice as bright as its neighbour on 

the short wave-length side. It seems that beyond the l4th the rate of 

decrease becomes less, the three lines before the 20th being’ of not. very Vv. 

different intensity, The 20th:Jine thas has an intensity of something 19 

like 1/600,000 that of 

Discharge phenomena in very long tubes——The phenomena observed 

with long discharge tubes are, described at some length. .A new tube 

has to be operated for some time before the desired results (as regards 

the central portion of the tube) are obtained. . Under certain conditions 

of operation the Balmer series could be suppressed, the central portion 

giving practically nothing but the secondary ‘spectrum... It appears to 

be well established that pure dry hydrogen gives only the secondary 

spectrum at any great intensity, and that for the strong development 

of the Balmer series, a trace of water-vapour is required... It was found 

that the same thing could be accomplished with oxygen. Experiments 

have also been made with helium and with oxygen in the long tube, but 

the results are still incomplete. A. W. 

the case of iodine vapour [Abs. 375 (1918)]. The number of lines in the 

absorption spectrum of iodine is estimated by Wood to be 40,000-60,000. 

Different resonance spectra are obtained when the exciting. line covers 

different absorption lines. .The question arises as to whether the com-. 

plicated vibrating system, which corresponds to these various resonance. . 
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etiect on the »fnorescence of iodine wapent jhitharty: been. 


vibrating system : 
to'the thousands of absorption lines in the visible part of the spectrum 
belongs to the molecule, and not to the atom of iodine. The structure 
of the atom should be relatively simple. The results obtained. in 
accord with other facts relative to the fluorescence of vapours. Monatomic 
mercury vapour gives a simple resonance; the complex, fluorescence 
impurities ; pure sodium gives the D-lines only... It also seems 
probable that the absorption lines which are so characeratie of diatom 
to, the absorption spectrum of monatomic iodine,. 


1602. Quantum Theoby of the Many-lined of 
M. Wolfke. (Phys. Zeits. 21. pp. 407-410, Aug. 1, 1920.)—Stark. has 


"4603. Analysis by X-rays. W.H. Bragg: (Rintgen Soc. jf. 16. 
BR. 13 127-133, Oct., 1920. Engineering, 109. pp. 365-366, March 19, 1920. 
3 us Thompson Memorial Lecture.)—After a brief historical review 
in which reference is made to the early work of-Laue and Uf the 
author, details are given of recent methods of chemical analysis by méans 


of X-rays. First of all a method due to de Broglie is dealt with In — 


this method the limiting absorption frequencies of the elements give the 
clue to their atomic weight eae, Sk law gives the required information). 

This method has been developed by ‘de Broglie, who has used it asarefined 
method of qualitative chemical analysis. A een method developed 
Mainly by Debye on the Continent and by H and others in ‘America 
is a modification ot the Bragy method and 


incident rays to reflect the particular rays used; they will not reflect 
‘any fays at other angles. The beam of X-rays is made to fal’ 

middle of the rod, the reflected rays falling on a cylindrical photo- 
graphic film coaxial with the rod. A system of rings characteristic’ of 
the crystal is thus obtained. No two crystal-forms the same system 
of rings, and when the powder is made up of a mixture of different crystals 


| 
, experiments showed that dissociation destroys the fluorescence and the 4 
is shown that by applying Bohr’s quantum. hypotheses not directly ; 
to the neutral hydrogen molecule, but to the positively charged molecule, 4 

and model of the it. is pssible to 

very thin glass or celluloid so as to form a thin rod about 1 mm. in diam, 

and 10 mm. in length (Debye). When a fine beam of monochromiatic 

X-rays is sent through the substances it will meet crystals at every orienta- 

tion, their distribution being entirely at random. There will be a certain 

number of crystals whose faces make the proper angle @ with the 
t showed that graphite and “amorphous’’ carbon have the: same crystal 

: structure, and hence there are only two (not three) allotropic modifications 
of carbon. Salt mixtures have been qualitatively analysed by this 


been 
alloy, for example, is present in the 
carbide of the metallic constituents of 
"1604. The K-Characteristic Absorption Joe’ the 
Magnesium to Chromium. HH. Fricke, (Phys. Rev. 16. 
202-215, Sept., 1920.)—Absorption of X-rays—An accorint of an 
jental investigation concerning the discontinuity in the X-ray 
Spiipera corresponditig to the K-series for the chemical elements from 
magnesium to chromium inclusively. The method followed~ was the 
pene as that devised and employed uy de Broglie. A specially designed 

vacuum spectrograph was used. — 

Fine structure of absorption —The spectrograms show that the dis- 
continuity has a rather complex structure, a result in advance ‘of those 
obtained by earlier investigators. A photometric study of the plates was 
made in order to obtain a more accurate knowledge of the detailed 
structure of the absorption limits. 
 Resulis.—These are recorded in tables which give for each element 
the wave-lengths of the different remarkable points in ‘the structure of 
the discontinuities. The theoretical bearing of the new observatioris 

1605. Mathematical Process for use in yee Spectrum Research. H. 
Kroncke, (Phys. Zeits, 21. pp. 220-223, April 15, 1920.)—A description 

1 


[Mme.] P..Curie, (J. de Physique et le Radium, 1. pp, 12-24, Jan.- 
July, 1920.)—The experiments. now described arose out of a long series 
of investigations, on polonium, carried out by the author in collaboration 
with Debierne, The work had for its object the preparation, of a. strong 
source of polonium, the determination of its spectrum, the investigation 
of. its eventual transformation into lead, and the, determination. of 
zAvogadro’s constant by measuring the volume,of helium corresponding to 
@ known numberof q-particles emitted by the active matter, A joint 
publication of the regults,of this work is promised. The main results 
obtained before 1914 were published by Debierne, (Thesis, Paris, 1914), 
who gave, amongst. other important information, the first. value of, Avo- 
gadro’s constant, obtained by the mew method, namely, 6:5 x 
evalue to be followed Jater by more.exact determinations... The counting 
of the a-particles involved in this investigation was carried out. by an 
‘automatic method of! registration (due to Rutherford and Geiger). 5 
«> Am analysis is now given of the photographic records obtained, in which 


over a million ,a-patticles were counted. 
VOL. 
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method, which is capable of ‘discriminating; for example, between a 
mixture. of (NaCl + KF) or of (NaB + KCl) in the presence of other 
: alkali salts; Such analysis is extremely difficult by chemical methods. 
to 


.the law of distribution’ of time intervals precedes a series of tabulated 
‘results. It is clearly demonstrated that the.experimental law,of distri- 
-bution of 10;000 intervals completely verifies the theory deduced from 
the law of chance. This verification is all the more striking ‘when: 
considered that a correction has to be made for the decay of the active 
‘source’ with time. The paper concludes with) a determination of, the 
decay constant of polonium—this value 


accuracy in the above experiments. Thus: fos te 


“1607. The Kirsch. (Phys. Zeits. 
‘pp. 452-456, Sept. 1, 1920.)—The empirical relation, obtained 

emitted by a radio-active substance is given by the formula 
log i =A+BlogR. Lindemann [Abs. 1684 (1915)] has given theo- 
retical justification for this relation, assuming that the particles oscillate 
with a mean energy E = Ay. Every particle passes a critical state » 
times per sec., so that the probability of its presence in this critical 
‘condition in a time interval t is tv. For N independent particles 
therefore A= whence R= kE*/? and 
where a = log (r/hk?/8). 


For the Uranium series N = 
Thorium series N = 77 


Employing the Geiger-Nuttall relation as modified by Lindemann, the 
author makes interesting deductions relating to the nuclei of the atoms 
emitting a-particles. A. B. W. 


1608. Law of Range of a-particles. H. T. Wolff. (Phys. Zeits. 21. 
pp. 393-396, Aug. 1, 1920.)—Carruthers has found [Abs. 335 (1916)] 
that the logarithm of the range of a-particles for each group of isotopes 
is approximately a linear function of the log. of the atomic weight of the 
bodies emitting the a-particles. The author now gives a simple relation 
determining the range for each radio-active series. Instead of the atomic 
weight, the difference (k — s) is employed, where & is a constant and s is 
a certain number indicating the position of the substance (emitting the 
a-particles) in the series of decay. The general equation is 


| log R = slog (k — s) + y, 
where *# is a negative and y a positive constant. 
For the Th series log R = — 6-844 log (58 — s) + 12°476 
Ur to Ra .. log R = — 3-183 log (60 — s) + 6°033 


RaEm to RaC’ log R = — 6°629 log (54 — s) + 12°081 
Ac series -. log R = — 6°777 log (65 — s) + 12°291 


The value of & for Ur and Th is shown to be one-quarter of the atomic 
weight. A. B. W. 
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‘828609. Practical Determination of Radio-activity of Spring-Waters. 
Niirnberger. (Phys. Zeits.21. pp. 241+245,; May 1, 1920.)—The auther 
‘refers to the work of Mache and Meyer, Engler and Sieveking, H. W. 
Schmidt, Wulf, Kohirausch, and others on this subject, and deduces certain 
general observations’ from a collection of: their experimental results. 
The rise curve ‘of natural mineral waters shows systematic deviations 
from that of a-pure emanation solution ; these deviations, characteristic 
of each spring, probably depend onthe salt- and gas-contents of the 
water, 


The separate determination of the active deposit leads to defective 
results which vary considerably according to the experimental conditions. 
‘In none of the apparatus used in“the measurements to which the author 


1610. Measurement of Radium Emanation in Spring-Waters. H. 

Greinacher. (Phys. Zeits. 21. pp. 270-272, May 15, 1920.)—Desctibes 

a method of determining radium emanation in samples of spring-water 

using the “‘ Fontaktometer”’ [see Abs. 898 (1909)]. Correction factors 

ed on the dimensions of the the measuring vessel are oA BW. 
A. B. 
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"4611, Conductive. in Coal-Gas and Air Explosions, T. 
David. (Phil. Mag. 40. pp, 318-326; Sept., 1920,)—The gaseous mixtures 
-were exploded in a cylindrical cast-iron vessel, The pressures on firing 
‘were measured by a Hopkinson optical indicator, giving .continuous 
curyes from which the mean temperatures were calculated from the 
during combustion. The heat loss by conduction. was measured by 
means of a grid of highly polished silver mounted upon a backing.of — 
linoleum placed on one of the end covers, the curve of resistance increase 
of which was traced, by means of a reflecting galvanometer, upon; the 
same. photographic film as the pressure curve. Subsidiary experiments 
suggested that the indication of the large grid covering the upper half of the 
‘end cover might, without serious error, be taken as giving the mean value 
of the conduction loss over the entire surface of the vessel, A, number 
of tables are given and the corresponding curves reprodueed im, the paper. 
The proportion of heat of combustion lost by conduction to the vessel 
up to the moment of maximum temperature was much greater the 
weaker the mixture, owing to the greater time of explosion. . The weaker . 
mixtures, in the initial stages of cooling, lost heat by conduction rather 
more rapidly than the stronger mixtures when they had cooled to the same 
mean temperatyres as the weaker ones had in this epoch, as was found 
to occur in the radiation losses [see Abs. 1703 (1911)). . This was probably 
due mainly to convection currents, which, having, been set up, during 
the explosion period, are more vigorous in the initial stages of cooling 
than in the later ones. Where C is the rate of loss by conduction in calories 
per sq. cm. of wall surface per sec., 9 the mean absolute temperature of the 
gaseous mixture, and @” the absolute temperature of the vessel, taken as 
fifth power of @ — @’ near 2400° C.abs., to the 4th near 2100°, to the 
cube near 1800, and to the square near 1500°, At still lower temperatures 
€ would probably be proportional simply to @ — 6’. The combination 
of the results of these experiments and the radiation experiments pre- 
viously referred to will be effected in a subsequent paper, and will give 
the total loss of heat during explosion and cooling. Hence can be 
the gas temperature. | pe Tt. 


1612. Selective Reflection of Heat Waves by Linear Résonators, E.G. 
Wente. (Phys. Rev. 16. pp. 133-148, Aug., 1920.)—-Vacuum, thermo- 
conatraction.of vecnum: thermo-couple high 
and quick action for measuring heat radiation is described. 

Isolation of long. heat. maves,-—A. nethod fe. given fox deolating rediation 
of great purity and having a mean wave-length of 96 x. This radiation 
reflecting surfaces of potassium iodide. 

veflection-of radiation by linear clectria. resonators of wicroscople 
VOL. 207 
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on glass plates. The reflecting power of such resonators was measured 
for the 96 waves. Square resonators, the length of whose sides are 
small compared with the wave-length reflect little more than bare glass, 
provided the resonators are separated sufficiently to prevent conduction 
between adjacent edges. Resonators of equal width and separated by 
a distance of approximately one half wave-length were found to produce 
‘@ maximum reflection when their léngth was equal to 0-3 of the wave- 
‘Tength. The metal strips, although microscopic in size, thus show electrical 
resonance when stimulated by long heat waves. The results ‘are in every 
‘way comparable with those that have been obtained with the longer 
waves. | AUTHOR, 


4613. of Heat by Uniform of Aichi. 
(Phys. Math. Soc. Japan, Proc. 2. pp. 140-153, July, 1920.)—A con- 
‘tinuation of previous work on this subject by Boussinesq [Abs. 761 (1905)] 
and King [Abs. 1993 (1914)], where the assumption is not made that 
= VC/2& is large, 'V, C, and « being respectively the stream velocity, 
the specific heat, and the thermal conductivity of the fluid. J Wise. 


“1614. Variation of Specific Heat of a Gas with Temperature. G. W. 
read. (Phil: Mag: 40. pp. 357-362, Sept., 1920.)—The criticisms which 
ate frequently brought up against the principle of the equipartition of 
@nergy among ‘the degrees of freedom of the molecules of a gas are the 
‘experimental observations (a) that the molecular heat varies with the 
temperature when it should be C = 0/00(4n/R8) = 4nR, and (6) that 
the ratio of the specifit heats of a gas also varies with the temperature 
‘whén it should agree with the equation y = 1 + 2/n, m being the number 
‘of degrees of freedom. It is often argued that since we cannot have 
& fractional degree of freedom, then if C and » do change with temperature, 
the changes should take place in steps. 

It is shown in the paper that the criticisms are unjust, and that 
the principle will atcount for the available experimental facts, as well 
‘as Goes the quantum theory"which discards altogether the équiparti- 
_ tion’ priritiple. The specific heat’ at constant Volume is first ‘consid 
the ‘method of treatment adopted being as in previous papers 
‘Abs. 767" (1919)], in which gas molecules ‘are assumed to have 3 

Of freedom so long as their velocities are below a critical ‘value. 
“Above this critical’ value the collisions are assumed to produce added 
degrees of freedom (eg., rotation), Agreement with Eucken’s experi- 
Mental results for the rege at heat of hydrogen at low tempera- 
tures ig seen to” be good.“ The development of further degrees of 
freedom ‘would explain Bjerrum’s values for hydrogen at very high 
temperatures. The ratio of the specific heats is next considered. 
Unfortunately hydrogen is the only gas for which there are experimen 
detérmined® values of the molectlar heat at low temperatures, so 
éxperimiental data are awaited to éstablish the sufficiency of the kinetic 
theory for other’ gases arid whether any relations ‘exist between their 


1618, ‘Electrical Methods of Measuring Body R. s. 
Whipple. (Inst. El. Eng., J. 57. pp. 1-9; Disc., 9-12, April, 1920. 
Supplement. Electrician, 82. pp. 376-376; Disc., 376, April 4;°1919. 


Abstract.)—The paper describes methods of recording body temperatures 
VOL. XXIII.—a.—1920. 
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with an accuracy of about 1/100th of a)degree C.) Copper-constantah 
thermo-couples as well as Pt-resistance thermometers’ are ‘used! 
thermo-couples are made of 0-l-mm.: diam. wires mounted ‘betweém two: 
pieces of canvas embedded in rubber and vuleanised. «The approximate 
dimensions of the couple are 60 mm.«6 mm. 2-5 mm.:, thercouple, 
or junction of the two wires; being exposed on the surface of the-rubber 
Stouter ‘wires are soldered to the fine couple wires, and» these in 
are attached to the)leads connected to the recording galvanometer. The 
resistance thermometers consist of a fine Pt wire, 0>05 mm. diam: }:140 ohms: 
its frame béeingenclosedin a silvertube;.. © ad) 

leads to a Wheatstone bridge in the usual: manner. Two'types of record~ 
ing apparatus have been tried—the photographic recorder and the thread 
recorder. » The. photographic method is the more accurate, ‘but it is too 
cumbersome for ordinary: work,so the thread recorder is: generally used. 
It consists of a moving coil suspended between the poles of. a(permanent® 
magnet. A pointer is attached to the coil and overhangs the pa : 
which the record'is'to made. This paper is wrapped roind drum 
which rotates. by clockwork ‘once in 25 hours. Imtnédiately over 
paper an inked ‘thread is ‘stretéhed parallel 'to the axis of the 
Dormally ‘held free of the polntat by the wasted 


at a steady temperature by immersion in a thermostatically controlled 
water-bath maintaining a temperature of 36° (984° F), 


Rubinowicz. d. Physik, 62.-8. pp. 691-737, Aug. 20;19203—A 
comprehensive mathematical treatment of radiotheter forces and of the 
motion” of illuminated’ particles (“photophorésis ‘The ite’ 
formula obtained for radiometer forces gives résults in general agreemént! 
with ‘the experimental values ‘obtained ‘by ‘Ehrenhaft ‘and I[rene]’ 
Parankiewicz {Abs. 1086 425 (1919) for ‘the motion” of 


1617. "Reduced Transformation and Fusion Temperatures. J. Narbutt.. 
(Phys. Zeits: 21. pp. 341-349, July 1, 1920.)—If the entropy S$ 
densed single ‘substance system: be assumed to conform»to the equation’ 
S = A)/T —bT where:U) is: the total: energy, A the: ftes- 
energy; T the absolute temperature, while'} and: care constants, then’ 
A = — — + const. by integration from dA/dT = 6T + 
For const. = Ag = Up, and therefore’ A= Up $cT3, 
whence U: = Up + + §cT®. The last two equations, which ‘corre- 
spond to: the Nernst equations, are now. modified slightly and applied” 
to the transformation of enantiotropic solid bodies, ¢.gi; the»solidification: 
of* fused: substances. It is shown that at equal reduced temperatures,’ 
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of transformation at the fusion temperature is the same for all substances. 
Also that the ratio of the heats of transformation in the two directions 
at the fusion temperature.is the same for all substances. Tables of results 
are given for benzol, water,. ~-chlor-brom-benzol, -dichlor-benzol,. 
~-dibrom-benzol, _~-brom-iodo-benzol, arid -di-iodo-benzol. Dissimilar 
substances such as sulphur, magnesium chioride, and: cobalt nitrate 
are then discussed. The quotient of the transformation (i.¢., solidification) 
affinity, also of the heat of transformation; and the transformation 
temperature (i fusion: temperature) are next shown to be the same at: 
equal reduced temperatures! for all substances with equal entropy values. 
It is established that the heat of transformation may be calculated from 
the, vapour pressures of the supetcooled liquid’ andisolid bodies, iiz., of 
the Jabile. and stable modifications also the vapour-pressure curve of. 
supercooled liquid: may.'be found when that for the solid substance is. 
known, or: conversely. Similar relationships ‘hold: with respect. to the: 


1618. The at: a Cingular, Cylinder. 
Material. G. Thilo,,, (Ann..d; Physik, 62.6. pp..531--568, July 16, 1920. 
Dissertation, Breslau.)—-The-problem of the diffraction; of plane, electro- 
magnetic, polarised, wayes.at circular cylinders bas already been investi- 
gated by Ignatowsky [see Abs, 134 (1906)], Seitz, and Schaefer.and Gross- 
mann. , The present paper deals with the. radiation-pressure exerted by. 
@ -plane-polarised electromagnetic waye upon an infinitely long circular 
cylinder, Part I containing the case where the electric force: is: polarised 
parallel to the cylinder.axis and Part II the corresponding perpendicular 
case. The dielectric constant «, the permeability w, and the conductivity 
o of the cylinder may. have any.given values. .An exact formula for the 
tadiation-pressure is derived which holds. essentially unchanged, not only 
for one but for any coaxial cylinder, the coefficients, however,’ being: 
more complex. The radiation-pressure has been calculated in the case 
of.a water cylinder of 1 cm. radius for 60 different lengths of.the incident 
waves, from. A = = 8-7 cm,, in ‘order to. discover: its 
relationship with the. special. oscillations of, the cylinder... Within this. 
interval a strong reinforcement of the radiation-pressure is shown-to be 
produced by these special oscillations, the pressure acting in the direction 
of propagation of the incident wave. In am,appendix,to the paper the 
formula is derived, for the field disturbed by two coaxial cylinders. 
diagrams are included. The paper mathematical 
H. H. 


mann. (Phys, Zeits. 21. —pp. 484-487,.Sept;. 15, 1920.)--The definition 
of the.entropy S ofa physical system by the probability W of its state, 
is based onthe validity. of the Liouville hypothesis, S = 4 It 
is therefore an important question whether this hypothesis is still valid 
in the méchanics of the relativity theory, where in place of the instan- 
taneous acting forces, only forces can occur which are propagated through 
space, with the velocity of light. This problem has not yet béen«investi+ 
gated, although Jittner [see Abs. 848 (1911)] has transformed the above 
thermodynamical expression for an ideal gas into its corresponding ferta | 


é 
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hypothesis exist on the relativity theory. 
1620. A Vapour-pressure Equation. H. (Phil Mag: 
S. P.. Owen [see Abs, 240 (1920)}'in which was developed 
uation N, = + B/@), and, from thé fact’ that and 
a given absolute temperature, the deduction was made? that 
= Ape + + BA). Since is a function of both N, and 0; while’ is 
Can ‘then be put im the form 6, = + B/@); where 
are the densities of liquid and vapour respectively.’ 
= mc2/2R, and 9, = 0; at the critical temperature, it follows’ that 
at this temperature mc,?/2R = 0. Hence c; must be a function of the 
temperaturé and cannot bear a definite relation to the molecular velocity 
at the critical temperature. “The agreement of the eqtiation’ deduced 
with observed data cannot therefore be considered as justifying the 
original assumptions, since additional assumptions are introdudéed,) Con» 
sidering the equation putely as an empirical: one, the ‘agreement’ with 
H. 
SET Know tt 


on the Expansion of G. 
Peas Rendus, 171, pp. 162-164, July 19, 1920.)——The slope’ of the 
adiabetica. ie. frat. considered, and it is shown that during adiabatic 
expansion of a saturated vapour dv/dp is always negative, while the 
adiabatic of the gas always makes a stialler angle with the pressure axis 
than the adiabatic of the mixture. The critical adiabatic is next investi 
gated, and found to make a finite angle with the saturation curve, and to 
undergo a finite refraction. “The value of m', the specific heat of a 
saturated vapour, ig then considered remote’ from the Critical’ point. 
Comparing the, vapour with a perfect gas, m’ is found to ‘be equal’ to 


‘cary. Por’ T +0, =~ m’ increases with T, and 


T attains the value. Lo ;. that is, Lo = C8. 
Data are given for sulphur dioxide; chloroform, and benzene, from which 
it id seen that the above expression represents the variation of m/‘ as.far 
as the:neighbourhood of the lower inversion point.. The paper concludes 

G. N. Lewis and. G. E. Gibson, 
(Ant. Chem: ’Soc., J: 42. pp. 1520-1533, Aug., 1920.)}—The third law of 
as stated by Nernst requires that any entropy~change 

involving solids and liquids vanishes only at the absolute zero of tempera- 
ture. Planck has shown, however, that this must be modified in cases 
of solution, and assuming for convenience the zero entropy being taken 
such that the entropy of every element vanishes at absolute zero, he 
modifies the statement of Nernst into: the entropy of any pure substance 
is zero at the absolute zero. The author’s earlier experiments [Abs. 177 
(1918)} confirm the validity of the law for pure crystals, but no experiments 
have been published 
VOL. XXIII.—a.—1920. 
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But in general, as the authors here show, the entropy change. in.a process, 
of solution cannot be expected. to vanish at the absolute zero, In the 
extreme case of a mixture of two isotopes, having both the same atomic | 
number and the same atomic weight, it seems hardly conceivable that 
they should undergo any measurable change in heat capacity on.mixing, 
so we are/driven to conclude that the entropy change on mixing remains 
essentially‘ constant down to the absolute,gero. Moreover, the specific — 
heat of ordinary lead, which may be regarded as a solid solution of mixed 
isotopes, behaves at low, temperatures exactly as would be expected from 
the behaviour of,other metals. Therefore if zero entropy be assigned to 
the pure substances, it cannot also be assigned to their solutions. But 
the distinction between pure liquid and solution is somewhat artificial. 
Water probably consists of several molecular species, including simple 
molecules, types of associated molecules, H and hydroxide ions ; yet it is 
regarded as a pure substance in that at ordinary temperatures equilibrium 
is established in an imperceptibly small time. This might not be so at. 
such low temperatures that the molecular species could behave as indepen- 
dent constituents of a mixture. Liquid sulphur at high temperatures 
has. entirely reproducible properties, but at lower temperatures behaves 
as a mixture of S, and S,, say, which are transformable into each other 
only slowly. One.is soluble in carbon disulphide and the other not, and 
when pure crystalline sulphur is melted it produces pure liquid S,, the 
melting-point of which is lowered by admixture of Sy, involving an increase 
of entropy. _ If, this mixture, and also pure S, and S, could be observed 
during, super-cooling we should undoubtedly find at least part of this 
entropy persisting to absolute zero, so that if zero entropy be assigned 
to S, and S, we cannot assume zero entropy for the mixture. Even if 
a substance consist of a single molecular species, amorphous or a stiper- 
cooled liquid, there. appears no reason, theoretical or experimental, for 
its inclusion within the scope of Nernst’s third law. ‘ Now int mah cases 
of crystalline solids the law is verified experimentally, and from the stand- 


point of statistical mechanics is essentially a Consequence Of the laws |. 


of probability, so that a relation is to be anticipated between the 
entropy of a substance in a given state and the probability of the molecular 
arrangement constituting the state. Now im a crystal there is no 
randomness of arrangement, but there is some ¢ven in a pure liquid or 
glass; in a solution there is a random distribution of several types of 
molecules ; and in any substance at a finite temperature there is a random 
distribution of energy among the individual molecules... The author 
_ therefore concludes that the entropy of a perfect crystal of a pure substance 
Vanishes’ at the absolute zero, and suggests a re-statement of Nernst’s 
third law in the form: If the entropy of each element in some crystalline 
form be taken as zero: at the absolute zero, the entropy of any pure. crystat 
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1623. Maintenance of Oscillations by means of Valves. H. Abraham 
and E. Block. (Jj. de Physique, 9. pp. 225-233, July, -1920.)\—This 
paper describes valve arrangements for maintaining the oscillations of a 
pendulum or the vibrations of a tuning-fork. The pendulum carries a 
horse-shoe magnet at its lower end, the limbs of the magnet being hori- 
zontal and in the plane of the pendulum’s motion. As the pendulum 
oscillates the magnet poles move in and out of two coils (of about 10,000 
turns each), one of which is included in the grid circuit of a valve and the 
other in the anode circuit. If the coils are connected up in the proper 
sense, the oscillations of the pendulum will be maintained. If the sense 
is reversed the oscillations will be damped out more rapidly than without 
the valve attachment. Arrangements are described in which two valves 
Pani with resistance-capacity coupling between the valves., For 

maintenance of the vibrations of a tuning-fork, two electromagnets 
are mounted near the ends of the prongs. Two telephone receivers of 
about 2000 ohms’ resistance, with diaphragms and covers removed, are 
suitable for this purpose. These are supported outside the prongs and 
their distance from the prongs can be adjusted by means of screws. 
One of the telephones is connected to the input terminals of a 3-valve 
amplifier with either transformer or resistance-capacity coupling between 
the valves, and the other telephone is connected to the output terminals 
of the amplifier. If the connections are right the vibrations of the fork 
will be maintained ; if then the connections to one telephone are reversed, 
the vibrations will be more rapidly damped than usual. ua ty W. 


1624, Variably Coupled Vibrations: Gravity Elastic Combinations. 
Il. Both Masses and Periods Unequal. L, C. Jackson. il. Mag. 
40. pp. 329-342, Sept., 1920.)—In a previous paper [Abs. 894 (1920)} 
the author described a model of a coupled system consisting of a gravity 
pendulum and an elastic pendulum, the separate periods and the masses 
of the two being equal. In the present paper the mathematical theory 
of a coupled system consisting of a gravity and an elastic pendulum is” 
developed for the general case, in which the masses and periods of the 
two pendulums are both unequal. A detailed description of the apparatus 
employed is given. The model may be considered as analogous to the 
case of coupled electric circuits, in which the inductances and periods 
both are different. The apparatus, though still the same in principle, 
has been entirely re-made and improvements effected in certain details. 
The chief points in which the present apparatus differs from the one 
previously described are such that simultaneous traces of the motion of 
each bob can now be obtained on the same photographic plate. A% the 
traces show that the damping for the present arrangement is not negligible, 
it was thought desirable to take this into account in the theory. The 
paper includes 24 photographic reproductions of the double traces obtained 
for the motions of the bobs undef various conditions of starting’ and 
coupling. One set of figures shows component vibrations, the frequencies 
of which are very nearly with the he 2:1 
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curve showing plainly. Another set shows clearly the phenomenon of 
beats with a progressive increase in the difference between the frequencies 
of the component vibrations. A third set shows the dependence of the 
traces on the initial conditions, the trace of the bob which was started 
being in this case almost a simple siné curve throughout, while the other 
trace is complex. The figures show that the bob which is first started 
can ‘have’ a ivery considerable amplitude of vibration 

A. BiG, 


1628.2 Audition the Teeth. F. Piola. (N. Cimento, 19. 
pp. 214-221; May, 1920.)—-The audiphone gives feeble résults. If the 
receiver of a ‘telephone be modified so as to promote magneto-striction 
apd to enable the hearer to grasp the core directly with his teeth, we 
then have the author’s “ magnetophone,” which is a very powerful in- 

451, Sept. 1, 1920.)—An experiment is here described by which the 
beats of two separate sources of sound may be heard and, at the same time, 
the objective existence of sine-fotmed pressure components, of the same 
period as the beats, may be recognised. For the sources two tuning-forks 
are used, their prongs being near the open ends A and B of tubes which 
mergé into a single tube at C. The single tube then continues some 
distance horizontally and near the end has a slight dip followed by a 
rise. In the two limbs of this dip a liquid is present so that a sensitive 
manometer is thus formed. [See Abs. 1182 (1920).] E. H. B. 


1627. Reed Pipes as Coupled Systems. H. Vogel. (Ann. d. Physik, 
62. 3. pp. 247-282, June 8, 1920.)—-In this paper the attempt is made 
to regard a reed pipe as a coupled system consisting of the reed and the 
The less-damped of the two is regarded as the one that settles 
tch. In the neighbourhood of resonance of reed and pipe, where 
dampings of the coupled systems are practically equal, unstable 
conditions of pitch must set in for tight couplings. Some details are 
_worked out and graphs plotted. The apparent discrepancy between 
the views of Weber and Willis is also explained. == _E.H.B, 


1628, Forced Vibrations. E.Waetzmann. (Ann. d. Physik, 62. 4, 
pp. 871-388, June 17, 1920.)—The special case.is here considered. of 
forced vibrations where the elastic system is under forces not strictly 
proportional to the displacement. To study these cases a loaded elastic 
membrane is set in vibration. Curves are given showing a number of 
the results thus obtained. The simple superposition (which is valid for 
elastic systems under forces proportional to the displacement) does not 
here hold good. _The present cases are referred to as examples of dis- 
torted superposition [see Abs. 1702 (1913)]. . 


1629, Detection of Submarines. H.C. Hayes. (Am. Phil, Soc., Proc. 
59; .1. pp. 1-47, .1920,)—An excellent and semi-popular account of the 
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into thirty sections or subsections and is copiously illustrated by 
eighteen plates, many of which have several figures or diagrams. The 
microphones and their circuits are clearly shown in sections and diagrams, 
and the various listening devices are described in detail. But the fulness 


of illustration makes intelligible abstracting hopeless, apart from repro- 
asacsueenivenc anita The original should be consulted. E. H. B. 


1630. Atlempt to reconcile Helmholia’s Theory of Tones 
and R. Konig’s Theory of Beat Tones. E. Waetzmann. (Zeits. f. Physik, 


1,5. pp, 416-425, 1920.)—The author here puts forward a géneralised 
theory which, it is claimed, embraces all the experimental data and effects 


the above-mentioned reconciliation between the theories of Helmholtz 
and R. Kénig.. [See next.Abstract.}] B. 


1631. Distortion of Vibrations by Asymmetrical Conditions. E. Waets- 


mann,, (Zeits. {. Physik, 1, 4. pp. 271-282, 1920.)—It is well known that 
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vibrations are distorted by any asymmetry in the restoring forces corre- 
sponding to any displacement. These effects are here shown by repro- 
ductions of seven interesting traces obtained from microphone or telephone 
membranes. E. H. B. 


ELECTRICITY AND MAGNETISM. 


THEORY, ELECTROSTATICS, AND ATMOSPHERIC 
ELECTRICITY. 


1632. Electromagnetic Force between Two Atoms. G. A. Schott. 
(Phys. Rev. 16. pp. 162-164, Aug., 1920.)—Making use of results obtained 
in a previous paper. giving the average radial repulsion exerted by a 
charge ¢ on a charge e’ when both charges are revolving in circular orbits 
at a great distance, the author obtains a formula for the force between 
atoms. He concludes, in reply to a criticism by A. C. Crehore : Ina pas- 
sive neutral atom the radial force vanishes completely. When both atoms are 
-tonised there is a residual force, negligible in comparison with an electro- 
‘static force which may be taken to represent the chemical force between 
the ions. When one atom is neutral and the other ionised, the electrostatic 
force vanishes, leaving a residual force, which is estimated to be too small 
to play anything but a very small part in chemical actions. AUTHOR. 


1633. Note on the Retarded Potentials. M.Mason. (Phys. Rev. 15. 
pp. 312-316, April, 1920.)—Electromagnetic Field Equations ; Mathe- 
matical Theory.—This note gives a simple method of deriving the electro- 
magnetic scalar and vector potentials. From the field equations it follows 
in the well-known manner that these potentials satisfy the non-homo- 
geneous form of the wave equation. This equation is reduced, in Poisson’s 
manner, to one of two independent variables r, #, by introducing a function 
U which is the integral of the potential 0 over the surface of a 
of radius 7 about the point at which the potential is sought, divided by r. 
The potential is given by the limiting value of U divided by r as r approaches 
zero. In the method of Abraham the equation is solved for U and the 
potential determined from U as indicated. It is, however, not necessary 
to determine U itself, but only the value of its derivative with respect 
to ¢ for r=0, since this derivative gives the limiting value. It follows, 
after a change of mdependent variables in the equation for U, that a 
single integration determines the potential in a simple and direct manner. 

AUTHOR. 


1634. Electronic Theory of Forces.. Eflena) Freda. 
{Accad. Lincei. Atti, 28. i. pp. 384-389, June, and 28. ii. pp. 20-24, July, 
1919.)—A careful criticism of Righi’s conclusions as to electromagnetic 
forces being due to electronic pressure followed by an invéstigation into 
the isothermic case (uniform number of positive and negative ions at 
all points of the conductor) and the modifications necessary on departure 
from this condition. A. D, 


1635. Unipolar Induction. W.F.G.Swann. (Phys. Rev. 15. pp. 365- 
398, May 1920. Paper read before the Am. Phys. Soc.)—Unipolar 
induction ; theory of the uniform motion of a system of Ampérian current 
whirls.—The paper forms an inquiry as to the extent to which the so- 


called “ moving-line theory” is the equivalent of the 
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The latter gives the electric force om a fixed unit of charge 
in the form: E = — i/c . JU/t — grad y, where U is the Maxwellian: 
vector potential, and wy is the electrostatic potential. 

magnet which was uncharged when at rest. It is shown, however, that: 
the mere fact of the absence of resultant force upon a charge which atcom+ 
panies a magnet in uniform rectilinear motion requires a rearrangement 
of electric density in the Ampérian whirls (or, their equivalents) which 
constitute the’ molecular magnets, and, this rearrangement is such as 
to endow the magnetic doublets with the properties’ of electric doublets aS well, 


for wy. It appéars that, when yw is included im this way, the Maxwell 
of a single magnetic doublet in uniform motion: ' 


centres of rotation. this form, the moving-line ” low applicable 


(Phys. Zeits. 21. pp. 324-327, June 15, 1920.)—The results of measurements: 
of the penetrating radiation on the Baltic coast show that the radiation 
has a slight daily variation, and also a decided annual variation. As. 
regatds the daily variation, during the greater part of the year the radia~ 
tion has somewhat higher values during the daytime. In the case of the 
annual variation, there is a max. value in late summer and a minimunt 
value in late winter ; the amplitude of the annual variation is, however, 
about three times smaller than in Freiburg (Switzerland), and just as 
small as found by Hess and Kofler on the Obir [Abse. 274 (1918)]. As 
regards meteorological effects, the increased values for the penetrating” 
redistion in rainy weather are probably an ‘effect of large ‘variations 
atmospheric pressure. We 


1637. of Mercury by Contac with 
{Accad. Sci. Torino, Atti, 55. pp. 278-292, 1919-1920.)—The discrepant 
VOL. XXIII.—a.—1920. J 


3 
dicular to each other. These electric doublets result in a finite value | 

line theory”; the part played by the motional intensity. d 
Discussion of experimental vesulis heretofore obtained.—Recent ex- 4 

periments upon the subject of unipolar induction are discussed in terme 
of the conclusions arrived at in the paper. One of the main conclusions. 
reached is to the effect that, in all experiments where a wull effect was Ne 
obtained, the nature of the apparaius was such as to shield off any effect , 
which might legitimately have been expected. 
Calculation of effects for a rotating spheve—The electrical field of a 7 
uniformly rotating, and uniformly magnetised sphere is calculated and 
discussed, under various conditions. 
Magnetic doublet rotating about an avis passing through its centre 
and perpendicular to its own axis —It is shown that the electric field | 

on the basis that the lines from the poles partake only of the linear velocity 
j 
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results of previous investigations can ‘be reconciled by noting that fresh 
surfaces of mercury become strongly charged positively; ‘that under. 
the influence of the air this property fades away, passes through a zero 
value, after which the chatge produced is negative and, as time goes on, 
asymptotically approaches a maximum negative value. The cause of 


DISCHARGE AND OSCILLATIONS. 


1638. Groups. of Large Ions, oO. Black-. 
wood, (Phys. Rev. 16 pp. 85-101, Aug., 1920.)—-Non-existence of groups; . 
—Certain observers have found evidence indicating that the large ions 
_ produced by spraying water constitute. several distinct .groups, each 
having adefinite mobility. Using an apparatus similar to theirs, the author 
fails to confirm this result but finds that the.ions distribute themselves. 
continuously over a wide range. with all intermediate mobilities present. 
In other words, he finds a contimuous spectrum of mobilities and not a 
band spectrum. Conclusive proof of this has been obtained by a series 
of mobility determinations made with a Zeleny tube having a ‘‘ resolving 
power ’’ twenty times as large as that of the apparatus mentioned above. 

Age and mean mobility.—The mean mobility of the ions decreases with 
time after formation at a rate indicating that the rate of condensation of 
wates-vanee on any ion is constant and independent of its size. 

Growth of ions dependent upon the humidity of the air.—Having replaced 
possible to control the water vapour-density.. Drying the air causes.a 
decrease in the rate of growth of the ions, 

Growth tons probably.dus: to: condensation 
experimental facts are explained by assuming that large ions grow by con- 
densation of water-vapour ona nucleus. This assumption is consistent 


Nitrogen by Photo-Electrons. L.B.Loeb. (Nat. Acad. Sci., Proc. 6. pp, 435-— 
441, July, 1920.)—As the result.of an investigation of the cause of the. 
abnormalities of the negative ions in air at low pressures, it was found 
that the results. obtained.could be explained quite satisfactorily on the 
basis of a theory proposed by Thomson; (Abs, 1450 (1915)]. This assumes 
that: the electron does not attach itself to a neutral molecule to generate. 
a negative ion on its first impact, but that on the average it. will have. 
a chance of uniting in. one. out of #..impacts with a given, type of 
molecule, where.» is..a constant which is characteristic of the type of 
molecule considered... For.air this constant was, found to. be in, the 
neighbourhood of 2-5 105, If the oxygen molecule is the molecule 
to:.which tthe negative electron attaches itself in a point of. view for 
which there is. seme evidence, this means that in only one out of 5 x, 104. 
encountesr with oxygen molecules does electron succeed in 
itself to a molecule to form a_ negative ion. seemed of. interest. to see. 
how nitrogen and hydrogen molecules behaved in respect to this theory 
and to determine » for them if possible. The method used for the investi- 
gation ofthis question was to measure the mobilities. of the carriers gene- 
rated as photoelectrons from.one plate of 

VOL. | 


. 
~ 
4 


purified before passing to the brass case enclosing the: condenser. |The 
values! of the mobility constant obtained from the curves for air. was 
3:25 cm. per sec, The values of in a mixture of 98-4 % hydrogen, 
1-6 % oxygen, were 12-9 and 20'3 cm. per sec. respectively; for the two 
pressures 293 and 151 mm... Since the normal values of 4in air and,in 
hydrogen. are of the.order-of 2 cm, per sec. per seo.j its to 
be concluded that the carriers observed ,are chiefly ionic in. character, 
obtained were practically saturation curves, their intercept with the voltage 
axis lying very close to the origin and being nearly independent of! the 
frequency ‘of alternation. It is obvious that the carriers: must: in these 
two cases be entirely electronic, for the curves cut the voltage |axis so 
close to the origin that the values of the mobility computed therefrom are 
greater than 750 cm, per sec. The conclusion to be drawn is that in: pure 

molecules. to form, ions in any appreciable quantities. ©. 


1640. ‘An Apparent Photoelectric After-effect in Calcium. Influence of 
Gassing on the Photoelectric Effect in’ Metals, J. Elster and H. Geitel. 
(Phys. Zeits. 21. pp. 361-367, July 15, 1920:)}—A continuation of 
ments cafried out by thé authors in 1912, 1913, and 1016 [sée Abs. 1147 
(1916)}. A description is néw given of a series of measurenients of the 
photoelectric current from calcium after removal of the exciting radiation. 
The phenomenon of “ gassing ” at the surface of metals when | iated is 
discussed. A 

1641. Electrical Discharges from. Pointed Conductors. Zeleny. 
(Phys. Rev. 16, pp. 102-125, Aug., 1920.)—Surface action in 
discharges from points.—The lag. phenomena shown by the. discharges 
from..some. points indicate a. special surface action. , Various possible 
points made of different materials, 

_. Blectrical. discharges from water points... 
and stopping. voltages—Discharges from water points begin impulsively. 
The. surface intensity.during positive discharges, is independent of the 
current.and a simple relation exists between values of this intensity, point 
radii, and air pressures. Empirical relations are given connecting point 
pe ac -yoltages. The results are compared with those fror 

points. 
Dependence of critical fialds upon. the curvahire of surfaces bf 

uction of a discharge is larger the smaller the radius of the point. 

pon, the divergence of the is shown experimentally 7 

Discharge currents for points. made of different aye Testing 
for a possible ejection of ions from a surface by impact, similar, points. of 
platinum, brass, copper, and water under the same conditions gaye the same 
currents except that the negative current from water was slightly smaller 


1642. Visible” Blue-Green in the Lilienfeld 
Tube. J. E. Lilienfeld and F. ‘Rother. “Phys. Zeits, 21." pp. 
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256, May 16, 1920.)—An ‘investigation of the Brennfleckstrahlung ”’ 
(focal-spot radiation) observed in the Lilienfeld X-ray tube is now 
described. The investigation is divided into two parts, the first dealing 
with the condition of polarisation of the blue-green light emitted from the 
tube, whilst the second part deals with the spectrum of this light. Photo 
graphic reproductions are given in illustration. 

In the later paper the authors correct certain observations relating 
to the polarisation investigation. 

Erratum (Jbid., pi 360; July 1, 1920). A. BLW. 


"1643: Pressure upon Poles of Metallic ond Composite Aves: Reactions 
upon Electron Emission. W. G. Duffield, T. H. Burnham, 

A. H. Davis: (Roy. Soc. Proc. 97. pp. 326-348, ‘June 1, 1920.)— 
Experiments upon the pressure on, the poles of a carbon arc [Abs. 606 
(1920)] led'to a tentative theory that it was due to the recoil cofisequent 
upon the projection of electrons from the poles, Here the work is 
extended to metallic arcs, using poles of iron, silver, copper, an alloy of © 
silver and copper, and a composite arc, one pole of silver and the other of 
carbon. The methods used are those previously described. For the 
results obtained and the detailed discussion based upon them the original 
paper should be consulted. The balance of evidence favours electronic 


1644. Velocity of Propagation of Electromagnetic Waves. J. Wallot. 
(Ann. d. Physik, 62. 6. pp. 569-572, July 16, 1920.)—In a former article 
fseé ‘Abs. 430 (1920)) the author dealt ‘with the passage of electromagnetic 
waves through a layer, the dielectric constant of which was supposed to 
vary in a continuous manner according to well-defined laws, and found 
that the velocity of propagation of the energy V was related to the mean 
velocities of propagation of the electric and magnetic waves, v,; and Umegn, 
by the relation + In ‘the present article the author 
demonstrates that this formula is valuable for linearly polarised plane 
electromagnetic waves, not only in the case of the special hypothesis made 
in the preceding article, but in the general case, and for elliptically 
at right afigies one to another. ; E. B. 


1645. of Linear: OtciNations: Cordes. (Phys. 
Rev. 16. pp. 179-201, Sept., 1920.)—Constant-frequency arc discharges > 
theory assuming d.c. supply and arc potential drop to remain constant.—A 
vacuum arc is shunted with inductance, capacitance, and resistance in 
series which constitutes a discharge circuit.. The are is supplied with 
direct current through a large inductance. The arc vapour is ionised 
and de-ionised at a constant frequency. The variations of potential and 
current in the discharge circuit are termed linear-sinoidal oscillations. 
Mathematical expressions are derived for the following quantities in terms 
of the priming angle and damping angle, namely : the logarithmic decre- 
ment, ratio of natural frequency to discharge frequency, impedance factor 
and ratio of the effective discharge circuit current to the direct current. 
These quantities are expressed in terms of transcendental functions of © 
the angles, hence relations between them are determined by means of a 


chart and a table. Expressions for potentials at the instants of priming 
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(critical ionisation) and unpriming are given. The relation between the’ 
values of the direct current and effective currents through the arc and in 
the discharge circuit is established. The actual fluctuation of the d.c. 
siipply is approximately determined. The counter e.m.f. of an oscillator 
having coupled secondary: oscillatory cirouit-varies in manner similar 
to the counter e.m.f. of a motor. ) 

De-ionisation of ‘arc. vapour experimental determination of 
An arc is extinguished by means of initiating a series of linear-sinoida? 


potential, and other quantities are approximately determined for ‘the 
of de-ionisation is given. 

stability depends upon discharge circuit resistance, rate of de-idnisation, 
and rate of change of the rate of de-ionisation. Auxiliary means ‘to’ pro- 


} 


ELECTRICAL PROPERTIES / AND INSTRUMENTS. 


(Phil, Mag. 39: pp; 482-488, May, 1920.)—The author endeavours: to. 
discover the law of light-action for illuminations between 0;4 and, 200. 
* candle-metres. ‘He determines the.extra current due to light as soon as the 
current attains.a steady value, He finds that the square-root law found. 
by Fournier .d’Albe (1913). for illuminations below 0-01 candle-metre. 
does not held: good for these brighter illuminations, but that the extra, 
current is. proportional to the fourth root of the illumination, i.¢., to the. 
square root of the amplitude... This suggests, that light in. replity.emaneiane, 


1647. Piestelectric Effect site: Rochelle: Sait. Nicolaon. 
(Am. LE.E., Proc. 38. pp. 1315-1333, Nov., 1919. El: | World, 75.) 
p. 1358, June 12, 1920.)—-Experiments conducted! in the research labora- 
tories of the American Telegraph and the Western Electric Companies showed. 
that Rochelle salt was susceptible of a greatly increased piezoelectric 
activity. This increased efficiency -was brought about by desiccation, 
static compression, the application of torque, and a suitable choice of 
growth and poles. Analysis of the direction of applied stresses to the 
sensitive regions showed that, for the composite structure, a twisting 
couple about the principle axis excites the greatest potentials between the. 
. crystal’ electrodes. Applications are discussed, in particular the use of 

Williams and J.C. McLennan. (Phil. Mag: 40. pp. 281-290, Sept., 
1920.) —Experiments made in 1919 at Cambridge showed that samples of 
copper when fused with mica exhibited a remarkably large fall in resistance 
when gradually subjected to rising temperatures. The samples used were 
prepared in the open on a piece of iron or copper plate—used as an anode 
—with a carbon rod as the kathode, the being Sertich 
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the: plate and carbon, and then when:hot between the plate and the 
mixture. The mica was first melted; then the copper added, about equal 
amounts of the two substances being taken. Resistance was measured 
at different temperatures from 27° to'850° °C. In one sample ‘(curves 
are given in 
0-5 ohm at 8§0° C. 

the specific resistance: by means of tests on a small rod of the substance it 
was found to be 10,400 ohms at 25°C. and 8000 ohms at 30°C. A 
film of the material was squeezed to about 0-001 in. thickness between 
Pt foil and this arrangement was found to be extremely sensitive to heat, 
yard away. 

by Miss Isabel Mackey and Miss I. Giles under the supérintendence of 
J.C. McLennan. ' Miss Mackey tested two different samples of'Cu and mica 
in ah electric furnace for resistance changes: with temperature. In case 
No. 1 the resistance varied from 4400 ohms'to 300 ohms while the tempera- 
ture was raised from 25° to 400°. The density of this specimen was 
5-1; as the density of Cu-is 8-9 a considerable proportion of mica was 
present. In case! No. 2) the resistanceichanged from. 96,000 ohms to 
3000 ohms while the temperature was raised from 100° C. to 400°C ; the 
density’ 6f the material was 4-3. Two mixtures of iron and mitd were 
made, and on testing thése it was found that in case Mo. I'the resistance 
fell-from 1300 to 100 ohmis on heating from 25°C. to about 300°C: In 
case No. 2 the resistance fell from 32,000 ohms to about 1300 ohms as the 
temperature rose from 160° C. to 380°C. The hardness resembled that 
of glass and the material was much more brittle than copper-mica and had 
-more metallic lustre. Experiments’ were made with Al, Sb, Bi, Co, Ni, 
and Mn mixed with'mica with varying results: A graph is given for the 
changes in resistancé With temperature for Se and Cu fused together: ‘A 
discontinuity which is unexplained occurred in this case at’ about 150° C. 
With commercial ferro-silicon the resistance was found to vary directly 
isa line! Of 

plane polished ‘surfaces of the fused copper-mica mixtures both at room 
temperatures and when the temperature ‘was gradually raised: ' The 
object was to find if the fused mixtures possessed any crystalline structure, 
and if so whether the increased: conductivity was connected in any way 
with observable modifications in the crystal structure» The samples, 
however; when ‘examined appeared to be quite uniform in structure, and. 


1649. Physical Properties of Nichel-Ivom L. R. 
(Phys» Rey. 16. pp. 126-132, Aug., 1920.)—-The specific heats, 
conductivities, thermoelectric. powers, and have been dete 
for a series. of, iron-nickel alloys of purity, and 
known. composition. 

_ The specific heat. (25° to 100° C.) ‘yaciea only slightly with change in 
composition, but, gives, nevertheless, a well-defined , maximum at 35 % Ni. 
The thermal conductivity (20° to 100° C.),on the other hand, eee a ‘nail 
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pure iron or pure nickel. The thermoelectric power (0° to 96° C.) against 
copper exhibits'’ nidrked minimum at 35% Ni with maxima at about 
20% and 50%. The resistivity at 0°C. shows a marked maximum 
at 35 % Ni, more than five times the value for either’ pute iron’ or pure 
nickel. The relative increase is not so great a9 the temperature is raised 
to 700°C. The temperature coefficient of resistance, considering ‘the 
whole range (0° to 700°C.) is a minimum for the 35 % Ni’ These facts 
are in genéral agreement with the anomalies in other properties shown 

Ni-Fe or nickel-steel of this composition and ae to the formation 

‘the ‘definite compound Fe,Ni. AUTHOR. 


“1650: Contact Detectors. Dongler.’ ‘171. 
pp. 238-240, July 26, 1920.)—Using a point-crystal (galéna) or point- 
metal contact detector, the point being attached to the diaphragm of'a 
Phonograph reproducer, a sort of telephone was constructed’ which’ was 
found to reproduce speech with great clearness when the arrangement 
was used as an’ auto-detector in a wireless telephone set, .The effect 

WwW 


and 1200 (1920)]. 


~ $651. Amplification’ of Corts tne Flame ©. 
(Pliys. Rev. 16. pp. 238-246, Sept.,'1920.)}—The subject is dealt 
with on the lines now usual in dealing with électronie’ valves but the 
work of'de Forest is not'mentioned. 
uf 1652. Carection of Contact developed in 
O. Stuhiman, Jr. (Phys. Rev. 16. pp.’ 168~161, Aug:, 1920))—A 
method of eliminating contact difference of potential in Compton’s modi- 
fication of the quadrant electrometer is suggested. The quadrants must 
not be built up. Solder, fillers, or finishers Must be omitted. If the 
needle is of Al the quadrants must be of Al, milled out of a single piece of 
metal. . The final.curve shows the absence of. contact p.d. in such an 
quadrants. AUTHOR. 

1653. Theory of the Katharometer, H. A. Daynes. (Roy. Soc., Proc. 
97. pp. 273-286, June 1, 1920.)—Gives the theory of thé instrument, which 
is of, the form of a hydrogen.detector based upon the increase in heat 
conduction of a. gas or mixture due to the presence of hydrogen. A 

1654) The Variometer. Hartnell. (Terrest: 
Magnetism, 24. pp. 49-64, June, 1919.)—Discusses some of the charac- 
teristic features of the Z- or vertical-intensity variometer, the theory of 
Particularly considered. H. W. 


| 
1655. The Optophone. (Electrician, 85. pp. 183-184, Aug. 13, 1920,)— 
A description of the constructional features of the apparatus as now 
manufactured by the firm of Barr and Stroud. [See Abs, 964 (1913) and 
337 (1914).) 
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ALTERNATING CURRENTS AND MAGNETISM. 


1656. Note on Theory of the Magnetometer. L. Srivastava. (Calcutta 
Math. Soc., J..11. pp. 356-42, Sept., 1920.)—Starting with the bar magnet 
in the Gauss A-position, or magnet to east or west of needle, the actual 
distances of the poles of the deflected needle from thes: of the defiecting 
magnet are taken into account in equating the moments of the deflecting 
and restoring forces. By employing suitable transformations, an expression 
for the deflecting couple is obtained which can be expanded in terms of 
Legendre’s coefficients.. The final form contains these in the form 
dP;/d6, dP;/d0, etc., where P,, Ps are the coefficients and @ is the angle 
of deflection of the needle. If only the terms containing P, are taken, 
the usual magnetometer formula is derived. The condition that dP3/d0 
shall be zero involves that sin § = 1/5, or that @ should be 26}°,,. Working 
| G, E. A, 


RADIOGRAPHY AND ELECTROPHYSIOLOGY. 


1657. Notes on the Electro-Cardiograph. R.S. Whipple. (Inst. El. 
Eng., J. 57. pp. 13-26 ; Disc., 26-28, April, 1920. Supplement. Abstracts 
in; El. Rey, 84, pp. 360-361, March 28, 1919. . Electrician, 82. pp..372- 
374; Disc., 374, April 4, .1919.)—This paper is mainly concerned with 
details of the string galvanometer, the connections employed and the 
technique of electro-cardiography. A table of sensitivities and resistances 
of a number of string galvanometers of the Cambridge pattern is given 
the be referred to. 


Deflection in 1mm. | 
Material of Fibre. Diameter. | Resistance Period. mm. per Deflection 
Micro-amp. | wgroduced by 
Silvered glass ...... | 0-003 8720 0°004 137 
0° 002 6610 68,400 0 000015. 
000 0- 000021 
0 0035 3060 0-005 13°2 0:076 
0° 0025 12,030 —f 67,000. 0- 000015 
ee 0° 0025* 4000* 40* 025 
| [0°039 0° 076 
| foros2 43 0- 023 
Silver wire ......... 0-017 
Platinum-silver wire. | 0°012 230 0-021 4 0-25 
Copper wire 0-015 |. 6°3| 0-016 25 O@ 
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* These values correspond to the values used for cardiographic work. 
¢t In this case the movement of the fibre was quite deadbeat; it took about 10 seconds to attain 
its full deflection. Magnification in all cases 600 diameters. 
L. H. W. 
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1658, Separation of the Isotopes of Mercury. J. N. Bronsted, 
G. Hevesy. (Nature, 106. p. 144, Sept. 30, 1920.)—The authors have 
been successful in achieving a partial separation of the isotopes of mercury 
by evaporating mercury at low pressure and condensing the evaporated 
atoms on a cooled surface. The rate of evaporation of the isotopes being 
inversely proportional to the square root of their atomic weight, and 
practically every atom leaving the liquid being condensed on the highly 
cooled surface, a partial separation of the isotopes of mercury was to be 


By using the pyknometer method the following numbers have been 
obtained in one set of experiments for the density of the condensed, and 
in another set for that of the residual, mercury, when taking the density 
of ordinary mercury as unity: Condensed mercury, 0- 999980 ; residual 
mercury, 1- 000031. 

The apparatus contained 40 cm. of mercury. Te the fieetdetebengelt 
ments about 1/7 of the mercury was evaporated and the density of the 
condensed part determined ; in the second set about } of the mercury, was 
evaporated and the residual portion examined. After the separation every 
portion was distilled again several times in the ordinary way and the 
density measured after each distillation. No difference was found between 
one in a million. | AUTHORS. 


1659. Charcoal Activation. H.H. Sheldon. (Phys. Rev. 16. pp. 165- 
173, Sept., 1920.)—A dsorption of gases by charcoal ; heat effect—The 
first part of this paper comprises a study of the heat effect on the 

adsorption of hydrogen and nitrogen by charcoal, and is a continuation 
of the work of H. B. Lemon in which air was used. The charcoal is heated 
for periods varying from 1 to 20 hours at temperatures from 400° to 
.1000° C.,; and at the same time the gases given off are pumped out with 4 
mercury condensation pump. The activity of the charcoal is tested after 
each treatment by its adsorption of gas at liquid-air temperature, and 
the results are shown by curves where log. of time in minutes is plotted 
against log. of pressure in cm. The agreement with predictions from the 
hydrocarbon theory of adsorption is pointed out. That activation takes 
place by slow oxidation at room temperature is also shown. 

4 new form of charcoa ; selective adsorption.—By heating to 1000° C, 
for 3} hours, a sample of charcoal was put into a condition such that it 
adsorbed ‘hydrogen’ more readily ‘than nitrogen. Theory is advanced to 
account for this. | AUTHOR. 


1660. Sources of Helium in the British Empire. J.C. McLennan, 
J. Satterly, E. F. Burton, H. F, Dawes, J. Patterson, H. A. 
McTaggart, and R. T. Elworthy. (Dept. of Mines, Canada, Bull. 
No, 31. pp. 1-72, 1920.)—This is a report on the search for helium in 
natural gas, conducted at the instigation of the Board of Inventions and 
Research with the support of the Admiralty, etc., since 1915. The nt 
deals in detail with the helium contents of the gas in Canada, in the 
vinces of Ontario, Alberta, British Columbia, and New Brunswick, and also 
in New Zealand, in the United Kingdom, and elsewhere. In Canada the 
helium percentage is greater (maximum 0- in 
XxlL—a.—1920. 
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parts than in the East. The methods of determination (by combustion or 
condensation, ‘spectroscépic arid radio-active' tests, igas deridity !balance) 
are described.. References are made to the helium production plant at 
Calgary, where finally a helium of was obtained, 
helium. 


1661, Colloidal de Meyer. (Zeits. Elektrochem, 25. 
pp. 80-82, March 1, 1919.)—Colloidal selenium is ,very suitable, for the 
study of colloids,as the solutions are stable and coloured,.and itis best 
prepared, analogously to, sulphur, by the reaction NagSeSO, + H,SO, 
= Se + SO, + NagSQ, + H,O. Sodium sulphite is dissolved in water 
and boiled for less than a minute with selenium, the solution is filtered 
and dilnted, sulphuric acid is added, and the solution then filtered through 
a Zsigmondy membrane to yield a clear sol,.the particles of which are 
electro-positive, whilst the selenium solutions in alkaline hydrazine hydrate 
are electro-negative. When two such solutions are mixed, precipitation 
does not take place, however, because hydrazine sulphite. is also formed 


mixing. 


1662. ‘The of Additions “ow the Ditatabion: 6f the 
Nickel Steels. C. E. Guillaume. (Comptes Rendus, 170. pp. 1433-1435, 
June 14, 1920.)—Manganese, which is necessary to render ‘the alloy 
forgeable, may be present up to 8 %, when the material casts well.' Carbon 
from 0- 1-0-6 %, the higher contents raising the elastic 

ium has a similar effect, but above 10 % the alloy is difficult 
to forge. , Tungsten and vanadium may also exert an influence. The 
nickel content of the “invar” at which the minimum dilatation is 
found is increased 4-7 % by 8 % of Mn, 0-8 % by 8 % Cr, and lowered 
2% by 5% of Cu, and 3% by 0:6 % of carbon. The effect of all these 
additions is to increase the minimum dilatation, the influence of carbon 
being specially noteworthy. | wake 

1663. aif: ahs J. Loeb. 
(Nat. Acad. Sci., Proc: 6. pp. 211-217, April, 1920.)—Gelatine is. an 
amphoteric the hydrogen-concentration at which it is in 
combination neither with acids nor with bases being 10~*:? N or pq = 4>7. 
The osmotic pressure can be measured in collodion bags, which; are 
permeable to water but not to gelatine. The influence of ions on the 
osmotic pressure of gelatine solutions is as follows: 1% solutions of 
gelatine’salts in the acids have the highest osmotic pressure when py = 3-4 
and this is between two and three times as great when the acid is univalent 
as when sulphuric acid is used, whilst metallic gelatinates have their 
highest osmotic pressure when fy = 8°4, and this is between two, and 
three times as great when the metal is univalent as when it is bivalent. 
In the former case the osmotic pressure is lowered by the addition of 
neutral salts or acids, and in the latter casé ‘by neutral salts or alkalies, 
and these effects increase with the valency of the anion and kation 
respectively. T. L. 

1664, Heat Treatment of High-Chromium Steel. H. J. French and 
Y. Yamauchi. (Chem, and Met. Eng. 23. pp. 13-16, July 7, 1920. jr 
Gives the results of experimental work on the heat treatment of a high- 
chromium stainless steel containing 13 % Cr and 0-3 % carbon. Etching, 
for microexamination, was carried out by means of a solution consisting 
of 2 parts concentrated nitric acid, 1 part concentrated hydrochloric acid 
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and. 3 parts water. The samples, quenched in:oil from various tempera- 
tures, show 4hat! with increasifig: quenching’ temperature. the -hardness 
increases until a temperature of 1066° C. ig reached: Maximum hardness 
is generally obtained from this to the highest temperature used (1230°C.). 
Quenching from 955° C.. develops the best combination of strength and 
ductility; but does not retain all the carbide in solid solution... Ductility 
is very low in the samples quenched from 1000° C. or above. Short-timme 
tempering at temperatures up to 430° C, of samples previously quenched 
at about 1000°: decreases brittleness. Tempering above 430° C. decreases 
strength values:and hardness and greatly increases ductility. The most 
rapid change in ‘tensile properties occurs in 

between 430° and 540° C. c. O. B. 


(4665. Photographing Etched Sections at Low Magnifications. ‘J.H.G. 
Monypenny. (Chem, and Met. Eng. 22.“pp. 882-883, May 12, 1920,)— 
For magnifications up to 4 diams. a camera is used with a 5}-in. anastigmat 
lens and long extension. The illumination from a projection lantern is 
focused on a ground-glass plate placed quite close up to the section, an area 
of uniform illumination much bigger than the section being produced. 
For higher magnifications, 9-25 diams., a Zeiss 35-mm, pryrection: Ines, 
employed. This is attached to the microscope with a wide body, 
the inner draw tubes being removed. The illuminant is a 500-c.p. Pointo- 
lite lamp. A condenser forms a considerably enlarged image focused close 
up to a second condenser. The latter, after reflection at a 45° cover-glass 
reflector and the specimen, focuses the image on the lens. The con- 
densers used are 24 in, diam. and 2$ in. focal length and a uniformly 
illuminated field 1 in. in diam, is produced, Asa reflector, thin lantern. 
slides are used for the lowest powers and a microscope. cover-glass. 
1f x 1} in. in a light metal frame for the somewhat higher ones. 

Very excellent micrographs are shown. _¥. C. T, 


1666. The Conductivity of Dilute Alloys Free from’ Mixed Crystals. 
K. Lichtenecker. (Phys. Zeits. 21. pp. 352-354, July 1, 1920.)— 
Burger has recently carried out experiments to determine the conductivity- 
of alloys free from mixed crystals [Abs. 812 (1919)). He limited these to. 
dilute alloys in which the volume of one of the two components was only- 
a@ very small fraction of the total volume. With this limitation, Burger 
made an approximate calculation for the conductivity of a dilute alloy. 
in which the lower component is sprinkled throughout the volume in the- 
form of small isolated particles of simple shape (spheres, rods, plates). 
The object of Burger’s work was to find whether the shape of the boun- 
dary between the components of the alloy exerts an influence on the value. 
of the specific conductivity. Burger concluded that such was the case. 

The present paper is a criticism of this work, whereby the author estab- 
lishes that Burger’s formula leads to impossible values for the conductivity 
in certain cases. Section A deals with the case of non-conducting materiak 
embedded in a conductor, and Section B with conducting material enclosed: 
in a non-conducting medium, In case A for plates and in B for plates. 
and rods, impossible values are obtained with Burger’s formula. 
in the case where the particles have spherical shape is the formula valid, 
and this problem has been already solved by Maxwell. The latter’s work: 
is *then ‘briefly described, and the paper concludes with a reference to. 
the satisfactory results Sbtained on the assumption of a tesseral spacé- 
lattice arrangement. H. H. Ho. 
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667. Anomalous Osmose of some 
deater’s Skin Membranes. F. E. Bartell and O. Ei Madison>. Journ. 
Phys. Chem. 24. pp. 444-465, Jurie, 1920.)—In the osmosis of electrolytes 
through diaphragms, the two operative factors whereby ‘the. electrical 
- jeondition disturbs the normal dsmotic relation are (1) the eléctrical 
‘double layer) dépetiding «on the exteftit of)selective ion 
which is formed between .the capillary’ pore »wall-and the liquid bathing 
this wall, and -(2) the électrical poteritial ‘existing: between: the tworfaces 
of the membrane through the different diffnsioh rates:of anti katian. 
{Phe northal osmotic effect is defined.gsithe process tending td prodnee an 
equilibrium differences of: pressure :as formulated by the gas law when 
solution and solvent are separated by’a membrané permeable to the solvent 
alone. Abnormally high positive osmose exists when the sign of the 


throigh sélective tonic diffusion is set up di Solution side 
‘thes side. ‘Conversely, when the poten ‘imparted to the 
is of the sanie sigt 46 that of the solvent relatively td’the solution, 
abnormally low. or even tive may ‘Exist. ‘With’ negative 
ostnoge, A flow df tikes ‘place oh the trom the more 
concentrated - the more dilute side 
Measurements © ‘were made with a “membrane of gold-beater’s skin of 
the osmotic effects with a number of solutions and, a means of cote 


the theoretical max.. “osmotic pressure cannot be with 
these membranes through their not being semi-permeable, comparative 
‘measurements were made of tlie rates of ie of liquid through the dia- 
‘The valaes obtained with sngar solutions same concen- 

lutions of salts of univalent and divalent Kations give ‘an Gémhotic 
rate lower than the normal, the Suiperumpdsed electrical:effect:thus working 
in Oppdsition to the ‘xidrmhal osmosis. With-salts of )Al the eléctrical 
effect works in conjunction with the normal .osthosis to give an absormally 
chigh value for'the osmosis: In) the case of both sodium 
nitric acid, the osmosis is positive at concentrations below about.0-01 N 
-and negative at higher concentrations. Increase in concenttation causes 
‘but: slight »imcrease m the osmosis: of solutions of univalent kations, a 
-marked increase ‘in those of divalent kations greater increase in those 
of trivalent and :qnadrivalent -kations.,» This effect) is atttibuted 
changes ptoduced the concentration of the solutions..on ithe-charge of 
membrane ‘against the solution, -the) 
to low osmotic values and électro-positivé ta high values: - od 
The qotential solution positive in:reletion 46 the 
- water side with alli electrolytes measured except nitric acid; in which case 
- ‘the: potential i$ positive on the water side. The positive potentials in- 
tneseqpiing “talencies of the ations: P. 


668, Investigation of ‘by, Means of X-Rays. Janus ‘and 
1020. the German 


From the German;) 
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